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PCT/EP98/06910 



2-PHENYI^SUBSTITUTED INODAZOTRIAZINONES AS PHOSPHO- 
DffiSTERASE INHIBITORS 



The present invention relates to 2-phenyl-substituted imidazotriazinones, to processes 
S for their preparation and to their use as pharmaceuticals, in particular as inhibitors of 
cGMP-metabolizing phosphodiesterases. 



The published specification DE 28 11 780 describes imidazotriazines as 
bronchodilators having spasmolytic activity and inhibitory activity against 

10 phosphodiesterases which metabolize cyclic adenosin monophosphate (cAMP-PDEs, 
nomenclature according to Beavo: PDE-m and PDE-IV). An inhibitoiy action against 
phosphodiesterases which metabolize cyclic guanosin monophosphate (cOMP-PDEs, 
nomenclature according to Beavo and Reifsnyder (Trends in Pharmacol. Sci. 11, 
150-155, 1990) PDE-1. PDE-U and PDE V) has not been described. Compounds 

15 having a sulphonamide group in the aryl radical in the 2-position are not claimed. 
Fuithcnnore. FR 22 13 058, CH 59 46 71, DE 22 55 172. DE 23 64 076 and EP 000 
9384 describe imidazotnazinones which do not have a substituted aryl radical in the 
2-position and are likewise said to be bronchodilatoi^ having cAMP-PDE inhibitory 
action. 

20 

WO 94/28902 describes pyrazolopyrimidinones which are suitable for treating 
impotence. 



The compounds according to the invention axe potent inhibitors either of one or of 
25 more of the phosphodiesterases which metabolize cyclic guanosin 3',5'-monophosphatc 
(cGMP-PDEs), According to the nomenclature of Beavo and Reifsnyder (Trends in 
Pharmacol. Sci. 1 1, 150-155, 1990) these are the phosphodiesterase isoenzymes PDE-I. 
PDE-nandPDE-V. 



30 




An increase of the cGMP concentration can lead to beneficial antiaggregatory, 
antithrombotic, antiproliftc, anti vasospastic, vasodilative, natriuretic and diuretic 



effects. It can influence the short- or long-term modulation of vascular and cardiac 
inotropy, of the pulse and of cardiac conduction (J.C. Stoclet, T. Keravis, N. Komas 
and C. Kugnicr, Exp. Opin. Invest Drugs (1995), 4 (1 1), 1081-1 100). 

The present invention, accordingly, provides 2-phenyl-substituted imidazotriazinones 
of the genera] fomiula (I) 




in which 

represents hydrogen or straighKhain or branched alkyl having up to 4 
carbon atoms, 

represents straight-chain alkyl having up to 4 carbon atoms, 

R^ and R^ are identical or different and each represents hydrogen or represents 
straight-chain or branched alkenyl or alkoxy having in each case up to 
8 carbon atoms, or 

represents a straight-chain or branched alkyl chain having up to 10 
carbon atoms which is optionally interrupted by an oxygen atom and 
which is optionally mono- or polysubstituted by identical or different 
substituents selected from die group consisting of tiifluoromethyl, 
trifluoromethoxy, hydroxyl, halogen, cailwxyl, benzyloxycaibonyl, 
straight-chain or branched alkoxycaibonyl having up to 6 carbon 
atoms and/or by radicals of the formulae -SO3H. -(A)a-NRV, -O-CO- 
NRV, -S(0)b-R^ -P(0)(OR'^(OR^'), 



9. 

O 



and/or 



O O 




in which 



a and b are identical or different and each represents a number 0 or 1, 
A represents a radical CO or SO2. 

R^, R^', R^ and R^ are identical or different and each represents 
hydrogen, or 

represents cycloalkyl having 3 to 8 carbon atoms, aryl having 6 
to 10 caiix>n atoms, a 5- to 6-membered unsaturated, partially 
unsaturated or saturated, optionally benzo-fused heterocycle 
having up to 3 heteroatoms from the group consisting of S, N 
and O, where the abovementioned ring systems are optionally 
mono- or polysubstituted by identical or different substituents 
selected from the group consisting of hydroxy!, nitro, 
trifluoromethyl, tiifluoromethoxy, caiboxyl, halogen, straight- 
chain or branched alkoxy or alkoxycaibonyl having in each case 
up to 6 carbon atoms or by a group of the formula -(S02)c- 




in which 



-4- 



c represents a number 0 or 1, 

R^^ and R'^ are identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 5 carbon atoms. 



10 



15 



R^ , R* and each represent straight-chain or branched alkoxy having up 
to 6 carbon atoms, or 

represents straight<hain or branched alkyl having up to 8 carbon 
atoms which is optionally mono- or polysubstituted by identical or 
different substituents selected from the group consisting of hydroxyl, 
halogen, aiyl having 6 to 10 carbon atoms, straight-chain or branched 
alkoxy or alkoxycarbonyl having in each case up to 6 carbon atoms or 
by a group of the formula -(CO)(l-NR'*R^^ 



in which 



20 



R'^ and R*^ are identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 4 carbon atoms. 



and 



25 



represents a number 0 or 1, 
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R' and R' and/or R^ and R*' together with the nitrogen atom foim a 5- to 
7-membered saturated heterocycle which may optionally contain a 



funher heceroatom from the group consisting of S and O or a radical of 
the formula -NR" 

in which 

R'^ represents hydrogen, aiyl having 6 to 10 carbon atoms » benzyl, 
a 5' to T-membeied aromatic or saturated heterocycle having 
up to 3 heteroatoms from the group consisting of S, N and O 
which is optionally substituted by methyl, or 
represents straight-chain or branched alkyl having up to 6 
carbon atoms which is optionally substituted by hydroxyl. 

represents aryl having 6 to 10 carbon atoms, or 

represents straight-chain or branched alkyl having up to 4 caibon 

atoms, 

and R*' are identical or different and each represents hydrogen or straight- 
chain or branched alkyl having up to 4 carbon atoms, 

and/or the alkyl chain listed above under R^/R* is optionally 
substituted by cycloalkyl having 3 to 8 carbon atoms, aryl having 6 to 
10 caibon atoms or by a 5- to 7-membcred partially unsaturated, 
saturated or unsaturated, optionally benzo-fused heterocycle which 
may contain up to 4 heteroatoms from the group consisting of S, N 
and O or a radical of the formula -NR'^, 

in which 

R" represents hydrogen, hydrox)i, fonnyl, trifluoromeihyl, 
straight-chain or branched acyl or alkoxy having in each case 
up to 4 carbon atoms. 



-6- 

or represents straight-chain or branched alkyl having up to 6 
carbon atoms which is optionally mono- or polysubstituted by 
identical or different substituents selected from the group 
consisting of hydroxyl and straight-chain or branched alkoxy 
having up to 6 carbon atoms. 



and where aryl and the heterocycle are optionally mono- or 
polysubstituted by identical or different substituents selected from the 
group consisting of nitro, halogen. -SO3H, straight-chain or branched 
alkyl or alkoxy having in each case up to 6 carbon atoms, hydroxyl, 
trifluoromethyl, trifluoromethoxy and/or by a radical of the fonnula 
-S02-NR'^'^ 



in which 



R and R are identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 6 carbon atoms, 



and/or 



or R* represents a group of the formula -NR^^^ 



in which 



R and R have the meanings of R and R given above and arc 
identical to or different from them, 

and/or 



R^ or R^ represents adamantyl, or represents radicals of the formulae 
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or represents cycloalkyl having 3 to 8 caibon atoms, aorl having 6 to 10 
carbon atoms or lepiesents a S- to T-membercd partially unsaturated, 
saturated or unsaturated, optionally benzo-fused heterocycle which may 
contain up to 4 heteroatoms from the group consisting of S, N and O, or a 
radical of the formula -NR"; 

in which 

R^^ has the meaning of R'^ given above and is identical to or different 
from it, or 

represents carboxyl, formyl or straight-chain or branched acyl having 
up to 5 carbon atoms, 

and where cycloalkyl, aryl and/or (he heterocycle arc optionally mono- or 
polysubstituted by identical or different substituents selected from the group 
consisting of halogen, triazolyl, trifluoromethyl, trifluoromethoxy, carboxyl, 
stndght-chain or branched acyl or alkoxycarbonyl having in each case up to 6 
carbon atoms, nitro and/or by groups of the fonnulae -SOA -OR", 
(S02).NR^^, -P(0)(0R^(*R"X 



in which 



represents a number 0 or 1. 
represents a radical of the formula 




represents cycloalkyl having 3 to 7 carbon atoms, or 
represents hydrogen or straight-chain or branched alkyl having up to 4 
carbon atoms which is optionally substituted by cycloalkyl having 3 to 
7 carbon atoms, benzyloxy, tetrahydropyranyl, tetrahydrofuranyl, 
straight-chain or branched alkoxy or alkoxycarbonyl having in each 
case up to 6 carbon atoms* carboxyl, benzyloxycaibonyl or phenyl 
which for its part may be mono- or polysubstituted by identical or 
different substituents selected from the group consisting of straight- 
chain or branched alkoxy having up to 4 caibon atoms, hydroxyl and 
halogen, 

and/or alkyl which is optionally substituted by radicals of the formulae 
^-NR^»or-CO-R'^ 

in which 

and R^^ are identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 8 caibon atoms, 
or 

R^ and R^ together with the nitrogen atom form a 5- to 7-membeied 
saturated heterocycle which may optionally contain a further 
heteroatom from the group consisting of S and O, 



and 



R represents phenyl or adamantyl, 

R^ and R^ have the meanings of R*^ and R*^ given above and are identical to 
or different from them, 

R^ and R^^ have the meanings of R'^ and R^^ given above and are identical to 
or different from them 

and/or cycloalkyl, aryl and/or the heterocycle are optionally substituted by 

straight-chain or branched alkyl having up to 6 carbon atoms which is 
optionally substituted by hydroxyl, carboxyl, by a 5- to 7-membered 
heterocycle having up to 3 heteroatoms from the group consisting of S, N and 
O, or by groups of the formula -SOrR^*. P(OKOR^^)(OR^^ or -NR' V*, 

in which 

R^' represents hydrogen or has the meaning of R^ given above and is 
identical to or different from it, 

R^^ and R^'' have the meanings of R*° and R^* given above and are identical to 
or different from them, 

R^ and R^^ are identical or different and each represents hydrogen or straight- 
chain or branched alkyl having up to 6 caibon atoms which is 
optionally substituted by hydroxyl or by straight-chain or branched 
alkoxy having up to 4 carbon atoms, or 
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and R'' together with the nitrogen atom form a 5- to 6-inembered 
saturated heterocycle which may contain a further heteroatom from the 
group consisting of S and O, or a radical of the formula -NR^, 

in which 

represents hydrogen, hydroxyl, straight-chain or branched 
alkoxycarbonyl having up to 7 caibon atoms or straight-chain 
or branched alkyl having up to 5 carbon atoms which is 
optionally substituted by hydroxyl. 



and R^ together with the nitrogen atom form a 5- to 7-membered 
unsaturated or saturated or partially unsaturated, optionally benzo- 
fused heterocycle which may optionally contain up to 3 heteroatoms 
from the group consisting of S, N and O, or a radical of the formula 
-NR". 

in which 

R'^ represents hydrogen, hydroxyl, formyl, trifluoromethyl, 
straight-chain or branched acyl, aikoxy or alkoxycaibonyl 
having in each case up to 4 carbon atoms» 
or represents straight-chain or branched alkyl having up to 6 
carbon atoms which is optionally mono- or polysubstituted by 
identical or different substituents selected from the group 
consisting of hydroxyl. trifluoromethyl, carboxyl, straight- 
chain or branched aikoxy or alkoxycaibonyl having in each 
case up to 6 caibon atoms, or by groups of the formula 



-(D)fm^*R^', -CO-(CH2)g-O-C0-R*°. <:0-(CH2)h-OR*' or 
-P(OXOR^^)(OR'*^). 

in which 

g and h are identical or different and each represents a number 1, 2, 3 
or4» 

and 

f represenu a number 0 or 1 , 

D represents a group of the formula -CO or -SO2, 

R^^ and R^^ are identical or different and each has the meaning of R^ 
and r' given above, 

R^ represents straight-chain or branched alkyi having up to 6 
carbon atoms, 

R^* represents straight-chain or branched alkyl having up to 6 
carbon atoms, 

R^^ and R*^ are identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 4 carbon atoms, 

represents a radical of the fomiula -(CO)i-E, 
in which 
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repiesents a number 0 or 1 , 



E represents cycloalkyl having 3 to 7 caibon atoms or benzyl, 

represents aryl having 6 to 10 carbon atoms or a 5- to 
6-meinbered aromatic heterocycle having up to 4 heteroatoms 
firom the group consisting of N and O, where the 
abovementioned ring systems are optionally mono- or 
polysubstituted by identical or different constituents selected 
from the group consisting of nitro, halogen, -SO3H, straight- 
chain or branched alkoxy having up to 6 carbon atoms, 
hydroxyl, trifluoromethyl, trifluoromethoxy, or by a radical of 
the formula -SOrNR^^^ 

in which 

and R^^ have the meanings of R'* and R'' given above and 
are identical to or different from them, 



represents radicals of the formulae 




or 



— N 
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and the heterocyclc listed under and R^ which is formed together with the 
nitrogen atom, is optionally mono- or polysubstituted, if appropriate also 
geminally, by identical or different substituents selected from the group 
consisting of hydroxy^ fonnyl. carboxyl, straight-chain or branched acyl or 
alkoxycaitony! having in each case up to 6 carbon atoms, nitro and groups of 
the fonnulae -P(0)(OR**XOR*^), 



0— I 
n — I 



— (CO)jNR'W 



10 



15 



in which 

R^ and R^^ have the meanings of R'^ and R' * given above and are idendcal to 
or different from them, 

R^^ represents hydroxyl or straight-chain or branched alkoxy having up to 
4 carbon atoms. 



20 



and 



represents a number 0 or 1, 



25 



R*' and R^** are identical or different and have the meanings of R** and R** 
given above, 

and/or the hcierocycle listed under and R*, which is formed 
together with the nitrogen atom, is optionally substituted by straight- 
chain or branched alkyl having up to 6 cart)on atoms which is 
optionally mono- or polysubstituted by identical or different 
substituents selected from the group consisting of hydroxyl, halogen. 



-14- 



carboxyl, cycloalkyl or cycloalkyloxy having in each case 3 to 8 
carbon atoms, straight-chain or branched alkoxy or alkoxycaibonyl 
having in each case up to 6 carbon atoms, or by a radical of the 
formula -SOjH, -NR^^R" or P(0)0R"0R^. 

in which 



10 



R^' and R" arc identical or different and each represents hydrogen, 
phenyl. carboxyU benzyl or straight-chain or branched alkyi or 
alkoxy having in each case up to 6 carbon atoms. 
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20 



R^^ and R^ are identical or different and have the meanings of R*** and 
R" given above, 

and/or the alkyl is optionally substituted by aryl having 6 to 10 caibon 
atoms which for its part may be mono- or polysubstituted by identical 
or different substituents selected from the group consisting of halogen, 
hydroxyl, straight-chain or branched alkoxy having up to 6 caibon 
atoms, or by a group of the fonnula -NR^' R^^', 

in which 



25 



R*'' and R^^' have the meanings of R^* and R^^ given above and are 
identical to or diffoent from them, 

and/or the heterocycle listed under R^ and R^, which is formed 
together with the nitrogen atom, is optionally substituted by aiyl 
having 6 to 10 carbon atoms or by a 5- to 7-membered saturated, 
partially unsaturated or unsaturated heterocycle having up to 3 
heteroatoms from the group consisting of S, N and O, optionally also 
attached via a nitrogen function, where the ring systems for their part 
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may be substituted by hydroxyl or by straight-chain or branched alkyl 
or alkoxy having in each case up to 6 carbon atoms, 

or 

and together with the nitrogen atom form radicals of the fonnulae 




R and R are identical or different and each represents hydrogen, straight- 
chain or branched alkyl having up to 6 carbon atoms, hydroxy! or 
represents straight-chain or branched alkoxy having up to 6 caibon 
atoms, 

and their salts, hydrates, N-oxidcs and isomeric forms. 

The compounds according to the invention may exist in stereoisomenc forms which are 
related either as image and minor image (enantiomers), or which are not related as 
image and mirror image (diastereomers). The invention relates both to the enaniiomers 
or diastereomcrs and to their respective mixtures. The racemic fomis can, just like the 
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diastereomers» be separated in a known manner into the stereoisomerically puie 
constituents. 

The substances according to the invention may also be present as salts. In the context 
5 of the invention, preference is given to physiologically acceptable salts. 

Physiologically acceptable salts can be salts of the compounds according to the 
invention with inorganic or organic acids. Preference is given to salts with inorganic 
acids, such as, for example, hydrochloric acid, hydrobromic acid, phosphoric acid or 
10 sulphuric acid, or to salts with organic carboxylic or sulphonic acids, such as, for 
example, acetic acid, maleic acid, fumaric acid, malic acid, citric acid, taitaric acid, 
lactic acid, benzoic acid, or methanesulphonic acid, ethanesuJphonic acid, 
phenylsulphonic acid, toluenesulphonic acid or nq)htha]enedisulphonic acid. 

15 Physiologically acceptable salts can also be metal or ammonium salts of the 
compounds according to the invention. Particular preference is given to, for example, 
sodium, potassium, magnesium or calcium salts, and also to anmionium salts which 
are derived from ammonia or organic amines, such as, for example, ethylamine, di- 
or triethylamine, di- or triethanolamine, dicyclohexylamine, dimethylaminoethanol, 

20 arginine, lysine, ethylenediamine or 2>phenylethylamine. 

In the context of the invention, an optionally benzo-fused heterocycle generally 
cepresents a saturated, partially unsaturated or unsaturated 5- to 7-inembered 
heterocycle which may contain up to 4 heteroatoms from the group consisting of S, N 
25 and O. Examples which may be mentioned are: azepine, diazcpine, indolyl, isoquinolyl, 
quinolyl, benzo[b]thiophcnc, benzo[b3furanyl, pyridyl, thienyl, tetrahydrofuranyl, 
tetrahydropyranyl, furyl. pynolyl. thiazolyl, triazolyl, telrazolyl, isoxazolyl, imidazolyl, 
moipholinyl, thiomoipholinyl, pyrrolidinyl, piperazinyl, N-methylpiperazinyl or 
piperidinyl. Preference is given to quinolyl, fury], pyridyl, thienyl, piperidinyl. 




pyrrolidinyl, piperazinyl, azepine, diazepine, thiazolyl, triazolyl, tetrazolyl, 
tetrahydrofuranyl, teu^ydropyranyl, morpholinyl and thiomoipholinyl 
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In the context of the invention, a straight-chain or branched acvl radical having I to 6 
carbon atoms represents, for example acetyl, ethylcarbonyl, propylcarbonyl, 
isopropylcarbonyl, butylcarbonyl, isobutylcarbonyl, pentyicarbonyl and hcxylcarbonyl. 
5 Preference is given Co a straight-chain or branched acyl radical having 1 to 4 carbon 
atoms. Paiticular preference is given to acetyl and ethylcaibonyL 

In the context of the invention, a straight-chain or branched alkoxv radical having 1 to 6 
or 1 to 4 carbon atoms represents methoxy, ethoxy, n-propoxy, isopropoxy, lert-butoxy, 
10 n-pentoxy and n-hexoxy. Preference is given to a straight-chain or branched alkoxy 
radical having 1 to 6, 1 to 4 or 1 to 3 caibon atoms. Panicular preference is given to a 
straight-chain or branched alkoxy radical having 1 to 3 caibon atoms. 

In the context of the invention, a straight-chain or branched alkoxvcaibonyl radical 
15 having 1 to 6 caibon atoms represents, for example, methoxycarbonyl, ethoxycarbonyl, 
n-propoxycarbonyl, isopropoxycaibonyl and tert-butoxycarbonyl. Preference is given to 
a straight-chain or branched alkoxycaibonyl radical having 1 to 4 carbon atoms. 
Particular preference is given to a straighKhain or branched alkoxycaibonyl radical 
having 1 to 3 carbon atoms. 

20 

In the context of the invention, a straight-chain or branched alkvl radical having 1 to 4. 
1 to 6, 1 to 8 and 1-10 caibon atoms represents, for example, methyl, ethyl, n-propyl, 
isopropyl, ten-butyl, n-pentyl, n-hex^, n-hcptyl, n-octyl, n-nonyl and n-decyl. 
Preference is given to straight-chain or branched alkyl radicals having 1 to 3. 1 to 4 or 1 
25 to 8 carbon atoms. Particular preference is given to straight-chain or branched alkyl 
radicals having 1 to 4 or 1 to 3 carbon atoms. 

In the context of the invention, straight-chain alkvl having up to 4 caibon atoms 
represents, for example, methyl, ethyl, n-propyl and n-butyl. 



30 
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(Cfi-CiffVArvl generally represents an aromatic radical having 6 to 10 caibon atoms. 
Preferred aryl radicals are phenyl and naphthyl. 

In the context of the invention, cvcloalky] having 3 to 8 or 3 to 7 carbon atoms 
represents* for example, cyclopropyl, cyclopentyl, cyclobutyl, cyclohcxyi, cycloheptyl 
or cyclooctyl. Preference is given to: cyclopropyl, cyclopentyl and cyclohexyl. 

In the context of the invention, cvcloalkvloxv having 3 to 8 carbon atoms represents 
cyclopropyloxy, cyclopentyloxy, cyclobutyloxy, cyclohexyloxy, cycloheptyloxy or 
cyclooctyloxy. Preference is given to: cyclopropyloxy, cyclopentyloxy and 
cyclohexyloxy. 

In the context of the invention, halogen generally represents fluorine, chlorine, 
bromine and iodine. Preference is given to fluorine, chlorine and bromine. Particular 
preference is given to fluorine and chlorine. 

In the context of the invention and depending on the abovementioned substituents. a5> 
to 6-memberBd or T-nrie mbered saturated hetcrocvcle. which may contain a further 
heteroatom from the group consisting of S, N and O represents, for example, 
morpholinyl, piperidinyl, piperazinyl, tetrahydropyranyl or tetrahydrofuranyL 
Preference is given to morpholinyl, tetrahydropyranyl, piperidinyl and piperazinyl. 

In the context of the invention, a 5> to 6-membered aromatic hetcrocvcle having up to 3 
or 4 heteroatoms from the group consisting of S, O and N represents, for example, 
pyridyl, pyrimidyl, pyridazinyl, thicnyl, furyl, pyirolyl. thiazolyl, oxazolyl or 
imidazolyi. Preference is given to pyricfyl, pyrimidyl, pyridazinyl, fiiryl and thiazolyl. 

In the context of the invention, a 5- to 6-membered unsaturated, partially unsamrated 
and saturated heterocycle which may contain up to 3 or 4 heteroatoms from the group 
consisting of S, O and N represents, for example, pyridyl. pyrimidyl, pyridazinyl, 
thieny], furyl, pyrrolyl. thiazolyl, oxazolyl, imidazolyi, piperidinyl. piperazinyl or 
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morpholinyl. Prefexence is given to pyridyl pyrimidyl, piperazinyl, pyridazinyL 
moipholinyU furyl and thiazolyl. 

The compounds according to the invention, in particular the salts, may also be 
present as hydrates. In the context of the invention, hydrates are those compounds 
which contain water in the crystal. Such compounds may contain one or more, 
typically 1 to S, equivalents of water. Hydrates can be prepared, for example, by 
crystallizing the compound in question from water or from a water-<ontaining 
solvent. 

Preference is given to compounds of the general fonmula (!) according to the 
invention 

in which 

represents straight-chain or branched alkyi having up to 3 carbon atoms, 

represents straight-chain alkyl having up to 3 carbon atoms, 

R"* and are identical or different and each represents hydrogen or represents 
straight-chain or branched alkenyl or alkoxy having in each case up to 6 
caibon atoms, or 

represents a straighKhain or branched alkyl chain having up to 8 carbon 
atoms which is optionally interrupted by an oxygen atom and which is 
optionally mono- to trisubstituted by identical or different substituents 
selected from the group consisting of hydroxy], fluorine, chlorine, caiboxyl, 
benzyloxycarbonyl, straight-chain or branched alkoxycarbonyl having up to 5 
caibon atoms, and/or by radicals of the formulae -SO3H, -(A)a-NR'R*, -O- 

co-nr'r*'. -S(0)6-R^ -pcoxor'^^xor"). 
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in which 

a and b are identical or different and each repiesents a number 0 or 1 , 
A represents a radical CO or SO2, 

R^. , R® and R^ are identical or different and each represents hydrogen, or 
cyclopropyl. cyclopentyl, cyclohexyl, cycloheptyl, phenyK piperidinyl 
and pyridyl, where the abovementioned ring systems are optionally 
mono- to trisubstituted by identical or different substituents selected 
from the group consisting of hydroxyl, nitro, trifluoromethyl, 
trifluoromethoxy. carboxyK fluorine, chlorine, straight-chain or 
branched alkoxy or alkoxycaibonyl having in each case up to 4 carbon 
atoms, or by a group of the formula -(S02)c-NR"R*^, 

in which 



c represents a number 0 or 1 , 
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R'^ and R'^ are identical or different and each represents hydrogen or 
straight-chain or branched alkyi having up to 4 carbon atoms. 



R^ , R* and R*' each represent straight-chain or branched allcoxy having up 
to 3 carbon atoms, or 

represents straight-chain or branched alkyl having up to 7 carbon 
atoms which is optionally mono- or polysubstituted by identical or 
different substituents selected from the group consisting of hydroxyl, 
fluorine, chlorine, phenyl, straight-chain or branched alkoxy or 
alkoxycarbonyl having in each case up to 4 carbon atoms» or by a 
group of the fonnula -(CO)d-NR**R*^. 

in which 

R^^ and R^^ are identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 3 carbon atoms, 

and 

d represents a number 0 or 1 , 



and R* and/or and together with the nitrogen atom form a 
pyrrolidinyl, morpholinyl, piperidinyl or triazoiyl ring or radicals of 
the formulae 
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— N 




s 



CH3 



— N 



or 




in which 



R** represents hydrogen, phenyl, benzyl, morpholinyl, pyirolidinyl, 
piperidiny!, piperazinyl orN-methylpiperazinyl, or 



R represents straight-chain or branched alkyl having up to 3 carbon 
atoms, 

and R* ' are identical or different and each represents hydrogen or straight- 
chain or branched alkyl having up to 3 caibon atoms, 

and/or the alky] chain listed under R^/R^ is optionally substituted by 
cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, pyridyl. 
quinolyl, pyrrolidinyl, pyrimidyl, moipholinyl. furyl, piperidinyl, 
tetrahydrofuranyl or by radicals of the formulae 



represents straight-chain or branched alkyl having up to 5 
carbon atoms which is optionally substituted by hydroxyl. 



O 



O 
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or 



in which 
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represents hydrogen, hydroxyl, formyl, Uifluoromethyl, 
straight-chain or branched acyl or alkoxy having in each case 
up to 3 carbon atoms, 

or represents straight-chain or branched alkyl having up to 4 
carbon atoms which is optionally ixx)no- to trisubstituted by 
identical or different substicuents seleaed from the group 
consisting of hydroxyl and straight-chain or branched alkoxy 
having up to 4 carbon atoms, 

and where phenyl and the heterocycles are optionally mono- to 
trisubstituted by identical or different substituents selected fiom the 
group consisting of nitro, fluorine, chlorine, -SO3H, straight-chain or 
branched alkyl or alkoxy having in each case up to 4 carbon atoms, 
hydroxyl, and/or by a radical of the formula -S02.NR^*R'', 

in which 

R** and R'^ are identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 4 carbon atoms, 

and/or 

R^ or R* represents a group of the formula -NR^^\ 
in which 

R^ and R^' have the meanings of R" and R'' given above and are 
identical to or different from them. 



and/or 
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or repiesents adamantyl. or represents radicals of the formulae 




or represents cyclopentyl, cyclohexyl, cycloheptyl, phenyl* morpholinjd, 
oxazolyl, thiazolyl, quinolyl, isoxazolyU pyridyl, tetiahydxDfiuanyl, 
tetrahydrqpyranyl or lepresents radicals of the formuiae 




in which 

R" has the meaning of R'^ given above and is identical to or different 
from it, or 

lepTBsents carboxyl. formyl or straight-chain or branched acyl having 
up to 3 carbon atoms. 
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and where cycloalkyt, phenyl and/or the heterocycles are optionally mono- to 
trisubstituted by identical or different substituents selected from the group 
consisting of fluorine, chlorine, triazolyl, trifluoromethyl, crifluoromethoxy. 
carboxyl, straight-chain or branched acyl or alkoxycarbonyl having in each 
case up to 5 carbon atoms, nitro and/or by groups of the formulae -SO^H. 
-0R^^ (S02)cNR^'*^, -P(0)(0R^^)(0R"), 

in which 

e represents a number 0 or 1 , 

R^^ represents a radical of the formula 

^0 ■« 

represents cyclopropyl, cyclopentyl, cyclobutyl, cyclohexyl or 
cycioheptyl, 

represents hydrogen or straight-chain or branched alkyl having 
up to 4 carbon atoms which may optionally be substituted by 
cyclopropyl, cyclopentyl, cyclohexyl, bcnzyloxy, 
tetrahydropyrany], tetrahydrofuranyl, straight-chain or 
branched alkoxy or alkoxycarbonyl having in each case up to 4 
carbon atoms, benzyloxycarbonyl or phenyl which for its part 
may be mono- or polysubstituted by identical or different 
substituents selected from the group consisting of straight- 
chain or branched alkoxy having up to 3 carbon atoms, 
hydroxyl, fluorine and chlorine. 
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and/or where alkyl is optionally substituted by radicals of the 
formulae -CO-NR^^ or -CO-R^^ 

in which 

and are identical or different and each represents hydrogen or 
straight-^hain or branched alkyl having up to 5 carbon atoms, 
or 

R^^ and R^ together with the nitrogen atom form a morpholinyl, 
pyrrolidinyl or piperidinyl ring, 

and 

R^ represents phenyl or adamantyl, 

and R^ have the meanings of R'^ and R*' given above and are 
identical to or different from them, 

and R^' have the meanings of R*® and R" given above and arc 
identical to or different from them 

and/or cycloalkyl, phenyl and/or the heterocyclcs are optionally 
substituted by suraight-chain or branched alkyl having up to 4 caibon 
atoms which is optionally substituted by hydroxy!, carboxyl, pyridyl, 
pyrimidyl, pyrrohdinyl. piperidinyl, tctrahydrofuranyl. triazolyl or by 
groups of the formula -SOj-R^* . -P(0)(OR^^)(OR^^) or -NR^R^, 



in which 
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R^' has the meaning of given above and is identical to or 
different from it, 

R^^ and R^^ have the meanings of R^^ and R" given above and 
are identical to or different from them, 

R^ and R^^ are identical or different and each represents 
hydrogen or straight-chain or branched alkyt having up 
to S carbon atoms which is optionally substituted by 
hydroxyl or straight-chain or branched alkoxy having 
up to 3 carbon atoms, or 

R^ and R^^ together with the nitrogen atom form a mofpholinyl. 
triazolyl or thiomorpholinyl ring or a radical of the formula 



in which 



represents hydrogen, hydroxy!, straight-chain or 
branched alkoxycarbonyl having up to 5 carbon atoms 
or straight-chain or branched alkyl having up to 4 
carbon atoms which is optionally substituted by 
hydroxy!. 



and R* together with the nitrogen atom form a morpholinyl, 
thiomorpholinyl, pyrrolidinyl. piperidiny! ring, or a radical of the 
fonnula 
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in which 

R" represents hydrogen, hydroxyl. formyl, trifluoromethyl. 
straight-chain or branched acyl, alkoxy or alkoxycarbonyJ 
having in each case up to 4 carbon atoms, 
or represents straight-chain or branched alkyl having up to S 
carbon atoms which is optionally mono- to trisubstituted by 
identical or different substituents selected from the group 
consisting of hydroxyl. trifluoromethyl, caiboxyl, straight- 
chain or branched alkoxy or alkoxycarbonyl having in esxh 
case up to 4 carbon atoms, or by groups of the fonnula 
.(D)f^^V^ -CO-(CH2)g.O<:0-R*°. -CO-(CH2)hOR^' or 
-P(0)(OR''^)(OR*^), 

in which 

g and h are identical or different and each represents a number 
1,2 or 3. 

and 

f represents a number 0 or 1 , 

D represents a group of the fonnula -CO or -SO2, 

R^' and R^ are identical or different and have the meanings of 
R^ and R^ given above. 
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R represents straight-chain or branched alkyl having up to 
4 carbon atoms, 

R^^ represents straight-chain or branched alkyl having up to 
4 caibon atoms, 

R^^ and R"*^ are identical or different and each represents 
hydrogen or straight-chain or branched alkyl having up 
to 3 carbon atoms. 



represents a radical of the formula -(CO)i-E , 
in which 

i represents a number 0 or 1 , 

E represents cyclopentyl, cyclohcxyl, cycloheptyl, benzyl, 
phenyl, pyridyl» pyrimidyl or furyl, where the abovementioned 
ring systems are optionally mono- or disubstituted by identical 
or different substituents selected from the group consisting of 
nitro, fluorine, chlorine, -SO3H, straight-chain or branched 
alkoxy having up to 4 carbon atoms, hydroxy! , trifluoromethyl, 
trifluoromethoxy or by a radical of the formula -S02-NR^R*^, 

in which 

R^ and R^* have the meanings of R** and R*' given above and 
are identical to or different from them. 
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or 



E 



represents radicals of the fonnulae 



— N 



N-CH3 



or 



— N 




and the hetcrocycles listed under R' and R*. which are formed together 
with the nitrogen atom, are optionally mono- to trisubstituted, 
optionally also geminally, by identical or different substituents 
selected from the group consisting of hydroxyl, formyl, carboxyl, 
straight-chain or branched acyJ or alkoxycarbonyl having in each case 
up to 5 carbon atoms, nitro and groups of the fonnulae 
-P(0)(OR^)(OR*^). 




or 




in which 



R^ and R*^ have the meanings of R*° and R" given above and arc 
identical to or different from them. 



R represents hydroxyl or straight-chain or branched aikoxy 
having up to 3 caibon atoms. 
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j represents a number 0 or 1 , 



and 



R*' and are identical or different and have the meanings of R" and 
R*^ given above. 



and/or the heierocycles listed under R^ and R^, which arc formed 
10 together with the nitrogen atom, are optionally substituted by straight- 

chain or branched alkyl having up to 5 carbon atoms which is 
optionally mono- or polysubstituted by identical or different 
substituents selected from the group consisting of hydroxyl, fluorine, 
chlorine, carboxyl, cyclopropyl, cyclopentyK cyclohexyl, cycloheptyl, 
15 straight-chain or branched alkoxy or alkoxycarbonyl having in each 

case up to 4 carbon atoms, or by a radical of the formula -SO3H, 
-NR^'r" or -PCOOR^^OR*^, 



in which 

20 

R^' and R^^ are identical or different and each represents hydrogen, 
phenyl, carboxyl, benzyl or straight-chain or branched alky] or 
alkoxy having in each case up to 4 carbon atoms, 

25 R^^ and R^* are identical or different and have the meanings of R*** and 

R" given above. 



and/or the alkyl is optionally substituted by phenyl which for its pan 
may be mono- to crisubstituted by identical or different substituents 
30 selected from the group consisting of fluorine, chlorine, hydroxyl. 
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straight-chain or branched alkoxy having up to 4 carbon atoms, or by a 
group of the formula -NR'^'r'^', 



R*'" and R^^' have the meanings of R^* and R^^ given above and are 
identical to or different from them, 

and/or the heterocycles listed under and R^, which aie formed 
together with the nitrogen atom, are optionally substituted by phenyl, 
pyridyl, piperidinyl, pyrrolidinyl or tcUazolyl, optionally also attached 
via a nitrogen function, where the ring systems for their part may be 
substituted by hydroxy! or by sUaighl-chain or branched alkyl or 
alkoxy having in each case up to S carbon atoms. 



in which 



or 



R^ and R* together with the nitrogen atom form radicals of the formulae 





or 
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and R^ are identical or different and each represents hydrogen, hydrDxyl or 
represents straight-chain or branched alkoxy having up to 4 carbon 
atoms, 

and their salts, N-oxides, hydrates and isomeric forms. 

Particular preference is given to compounds of the general formula 0) according to 
the invention 

in which 

R' represents straight-chain or branched alkyl having up to 3 carbon atoms. 

R^ represents straight-chain alkyl having up to 3 carbon atoms, 

•R' and R* are identical or different and each represents hydrogen or represents 
straight-chain or branched alkenyl or alkoxy having in each case up to 4 
carbon atoms, or 

represents a straight-chain or branched alk>i chain having up to 6 carbon 
atoms which is optionally interrupted by an oxygen atom and which is 
optionally mono- to tri substituted by identical or different substituents 
selected from the group consisting of hydroxyl, fluorine, chlorine, caiboxyl, 
straight-chain or branched alkoxycarbonyl having up to 4 carbon atoms, 
and/or by radicals of the formulae -SO3H, -(A),-NRV, -0-C0-NR'''R*", 
-S(0)b-R'. -P(0)(0R*^(0R"). 
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in which 

a and b are identical or different and each represents a number 0 or 1 , 
A lepiesents a radical CO or SO2, 

R', R^, r' and R* are identical or different and each represents 

hydrogen, or 

represents cyclopentyl, cyclohexyl, cycloheptyl, phenyl, 
piperidinyl and pyridyl, where the abovementioned ring 
systems are optionally mono- or disubstituted by identical or 
different substituents selected from the group consisting of 
hydroxyl, nitno. caiboxyl, fluorine, chlorine, straight-chain or 
branched alkoxy or alkoxycaibonyl having in each case up to 3 
carbon atoms, or by a group of the formula -(S02)c-NR^^R", 

in which 



c lepiesents a number 0 or 1, 
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15 



20 



R'^ and R'^ are identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 3 caibon atoms. 



or 



R^. R^ , R^ and R^ each represent methoxy, or 

represent straight-chain or branched alkyl having up to 6.caibon atoms 
which is optionally mono- or disubstituted by identical or different 
substituents selected from the group consisting of hydroxyl, fluorine, 
10 chlorine, phenyl, straight-chain or branched alkoxy or alkoxycarbonyi 

having in each case up to 3 caibon atoms, or by a group of the fonnula 
.(CO)d-NR'*R". 



in which 



R'* and R'^ are identical or different and each represents hydrogen. 



methyl or ethyl. 



and 



d represents a number 0 or 1 . 



or 



25 R' and R^ and/or R'' and R^' together with the nitrogen atom form a 

morpholinyl. pipcridinyl or triazolyl ring or radicals of the formulae 
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in which 

R'^ represents hydrogen, phenyl, benzyl, morpholinyl, pyrrolidinyl, 
piperidinyl. piperazinyl or N-methylpiperazinyl, or 
represents straight-chain or branched alkyl having up to 3 
caibon atoms which is optionally substituted by hydroxyl, 

represents methyl. 

and R" are identical or different and each represents hydrogen, methyl or 
ethyl, 

and/or the alkyl chain listed under R^/R^ is optionally substituted by 
cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, morpholinyl, furyl, 
tetrahydiofurany], or by radicals of the formulae 




,17 



in which 
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R'^ represents hydrogen, hydroxyl, foimyK acetyl or alkoxy having 
up to 3 carbon atoms, 

or represents straight-chain or branched alkyl having up to 3 
carbon atoms which is optionally mono- or disubstituted by 
identical or different substituents selected from the group 
consisting of hydroxy! and straight-chain or branched alkoxy 
having up to 3 carbon atoms, 

and where phenyl and the hctcrocycles arc optionally mono- to 
trisubstituied by identical or different substituents selected from the 
group consisting of fluorine, chlorine, -SO3H, straight-chain or 
branched alkyl or alkoxy having in each case up to 3 carbon atoms, 
hydroxyl, and/or by a radical of the formula -S02-NR"r", 

in which 

R*^ and R^' are identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 3 carbon atoms, 

and/or 

R' or R^ represents a group of the formula -NR^^', 
in which 

R^^ and R^* have the meanings of R'* and R'^ given above and arc 
identical to or different from them. 



and/or 
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or R* lepiesents adamantyl, or represents radicals of the fonnulae 



or 



or represents cyclopenty], cyclohexyl, cyclohept^, phenyl. 
moipholinyK oxazolyl. thiazolyl, quinolyl, isoxazoly], pytidyi, 
tetrahydrofuran^, tetrahydropyranyl, or represents radicals of the 
formulae 



-o. 



10 R= 

in which 

has the meaning of R*^ given above and is identical to 
IS different from it, or 

represents formyl or acetyl. 



and where cycloalkyl, phenyl and/or the heterocycles are optionally 
mono- or disubstituted by identical or different substituents selected 
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from the group consisting of fluorine, chlorine, triazolyl, caiboxyl. 
straight-chain or branched acyl or alkoxycaibonyl having in each case 
up to 4 caibon atoms» nitro, and/or by groups of the formulae -SOaH. 
-0R^^ (S02)eNR^*R", -P(0X0R")(0R"), 

in which 

e represents a number 0 or 1 , 

R^ repiesems a radical of the formula 



represents cyclopropyl, cyclopentyl, cyclobutyl or cyclohexyK 
represents hydrogen or straight-chain or branched alkyl having up to 3 
carbon atoms which is optionally substituted by cyclopropyl, 
cyclohexyl, benzyloxy, tetrahydropyranyl, straight-chain or branched 
alkoxy or atkoxycarbonyl having in each case up to 3 carbon atoms, 
benzyloxycarbonyl or phenyl which for its part may be mono- or 
disubstituted by identical or different substituents selected from the 
group consisting of methoxy, hydroxy!, fluorine or chlorine. 



and/or where alkyl is optionally substituted by radicals of the formulae 
-CO-NR^^or-CO-R'**. 




. or 



in which 
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and R^' are identicaJ or different and each leptesents hydrogen or 
straight-chain or branched alkyl having up to 4 caiixm atoms, 
or 

R^^ and R^ together with the nitrogen atom form a moipholinyl. 
pyrroUdinyl or piperidinyl ring, 

and 

R^ represents phenyl or adamantyl, 

R^* and R^ have die meanings of R*' and R*' given above and are identical to 
or different from them, 

R^* and R^^ have the meanings of R*** and R^ ' given above and are identical to 
or different from them 

and/or cycloalkyl, phenyl and/or the heterocycles are optionally 
substituted by straight<hain or branched alkyl having up to 3 carbon 
atoms which is optionally substituted by hydroxyl, carboxyl, pyridyl, 
pyrimidyl, pyrrolidinyl, pipehdinyl, tetrahydrofuranyl, triazolyl or by 
groups of the formula -SOj-R^*, P(0)(0R^^)(0R") or -NR^*R^^ 

in which 

R^* represents methyl, 

R^^ and R^^ have the meanings of R'° and R" given above and are 
identical to or different from them. 
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and are identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 3 carbon atoms 
which is optionally substituted by hydroxyl or methoxy, or 

R^ and R^^ together with the nitrogen atom form a morpholinyl, 
triazolyl or thiomorpholinyl ring, or a radical of the formula 



in which 

R^ represents hydrogen, hydroxyl, straight-chain or 
branched alkoxycarbonyl having up to 3 carbon atoms 
or straight-chain or branched alkyl having up to 3 
carbon atoms which is optionally substituted by 
hydroxyl, 



and R* together with the nitrogen atom form a morpholinyl, 
thiomorpholinyl, pyrrolidinyl, piperidinyl ring, or a radical of the 



— N 



n-r" 



formula 



— N 



in which 
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represents hydrogen, hydroxyi, fonnyl, straight-chain or 
branched acyl, alkoxy or alkoxycartionyl having in each case 
up to 3 caibon atoms, 

or represents straight-chain or branched alkyl having up to 4 
carbon atoms which is optionally mono- or disubstituted by 
identical or different substituents selected from the group 
consisting of hydroxyi, straight-chain or branched alkoxy or 
alkoxycarbonyl having in each case up to 3 carbon atoms, or by 
groups of the formula -(D)fJ^^^R^'. -C0-(CH2)g-0-C0-R**. 
-CO-(CH2)h-OR*^ or -P(0)(OR^^)(OR*^), 

in which 

g and h are identical or different and each represents a number 
lor 2, 

and 

f represents a number 0 or 1, 

D represents a group of the formula -CO or -SO2, 

R^^ and R^' are identical or different and have the meanings of 
R^ and R^ given above, 

R^ represents straight-chain or branched alkyl having up to 
3 carbon atoms, 

R^^ rqnicsents straight-chain or branched alkyl having up to 
3 carbon atoms. 



-43- 



R^^ and R^^ are identical or different and each represents 
hydrogen, methyl or ethy]. 



represents a radical of the formula ^CO)i-E, 
in which 

i represents a number 0 or 1 , 

E represents cyclopentyl, benzyl, phenyl, pyiidyl, pyrimidyl or 
fuiyl, where the abovementioned ring systems are optionally 
mono- or disubstituted by identical or different substituents 
selected from the group consisting of nitro, fluorine, chlorine, 
-SOaH, straight-chain or branched alkoxy having up to 3 
carbon atoms, hydroxyl, or by a radical of the fonnula -SO3- 
NR**R^^ 

in which 

R^ and R^^ have the meanings of R*' and R*' given above and 
are identical to or different from them. 



represents radicals of the formulae 
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— N 



N-CH, 



or 



— N 



o 



and the heterocyclcs listed under and R^, which are formed together 
with the nitrogen atom, arc optionally mono- to trisubstituted, 
optionally also geminally, by identical or different substituents 
selected from the group consisting of hydroxy!, fonnyl, cai1x}xyl, 
straight-chain or branched acyl or alkoxycaibonyl having in each case 
up to 3 cartx>n atoms, or groups of die formulae -P(0)(OR'^)(OR'*'), 




or 




in which 



R^ and R'*^ have the meanings of R 



and R'* given above and are 



identical to or different from them, 



represents hydroxy] or methoxy. 



J 



represents a number 0 or 1 , 



and 



R*' and R^ are identical or different and have the meanings of R*^ and 
R'^ givCT above. 



-45- 



and/or the heterocycles hsttd under and R^, which are foimed 
together with the nitrogen atom, are optionally substituted by straight- 
chain or branched alkyl having up to 4 carbon atoms which is 
optionally mono- to trisubstituted by identical or different substituents 
selected from the group consisting of hydroxy!* fluorine, chlorine, 
carboxyl, cyclopropyl, cycloheptyl. straight-chain or branched alkoxy 
or alkoxycarbonyl having in each case up to 3 carbon atoms, or by a 
radical of the formula -SOjH, -NR^'R" or P(0)0R"0R**. 

in which 

R^' and R^ are identical or different and each represents hydrogen, 
phenyl, carboxyl, benzyl or straight-chain or branched alkyl or 
alkoxy having in each case up to 3 carbon atoms, 

R^^ and R^ are identical or different and have the meanings of R*^ and 
R" given above. 

and/or the alkyl is optionally substituted by phenyl which for its part 
may be mono- to disubstituted by identical or different substituents 
selected from the group consisting of fluorine, chlorine, hydroxyl, 
methoxy, or by a group of the formula -NR^' R^^ , 

in which 

R^^ and R^^ have the meanings of R^' and R" given above and are 
identical to or different from them, 

and/or the heterocycles listed under R' and R^, which are fonned 
together with the nitrogen atom, are optionally substituted by phenyl, 
pyridy], piperidinyl, pyrrolidinyl or tetrazolyl. if appropriate also 
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attached via a nitrogen function, where the ring systems for their part 
may be substituted by hydioxyl or by straight-chain or branched alkyl 
or alkoxy having in each case up to 3 carbon atoms, 

or 

R' and together with the nitrogen atom form radicals of the formulae 




and R* are identical or different and each represents hydrogen, hydroxy! or 
represents straight-chain or branched alkoxy having up to 3 carbon 
atoms, 

and their salts, N-oxides, hydrates and isomeric fomis» 
Very particular preference is given to compounds of the general foimula (1), 
in which 



R* represents methyl or ethyl. 



10 
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R represents ethyl or propyU 

and R** are identical or different and each represents a straight-chain or branched 
alkyl chain having up to 5 carbon atoms which is optionally substituted up to 
two times by identical or different substituents selected from the group 
consisting of hydroxy! and methoxy, 



or 



R^ and R^ together with the nitrogen atom fonn a piperidinyl, morpholiny), 
thiomoipholinyl ring, or a radical of the formula 



15 



20 



25 



— N N-R^ 



in which 

R^' represents hydrogen, formyl, straight-chain or branched acyl or 
alkoxycarbonyl having in each case up to 3 carbon atoms, 
or represents straight-chain or branched alkyl having up to 3 
caibon atoms which is optionally mono- or disubstituted by 
identical or different substituents selected from the group 
consisting of hydroxyl. caiboxyl, straight-chain or branched 
alkoxy or alkoxycaibonyl having in each case up to 3 caibon 
atoms, or by groups of the fonnulae -(D)fJ^^*R^^ or 
-P(0)(OR^^)(OR^^ 

in which 




represents a number 0 or 1 , 
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D tcprcsents a group of the fonnula -CX), 

R'^ and R^^ are identical or different and each represents 
5 hydrogen or methyl, 

R*^ and R*^ are identical or different and each represents 
hydrogen, methyl orethy], 

10 or 

represents cyclopentyi, 

and the heterocycles listed under and R^, which are formed together 
15 with the nitrogen atom, are optionally mono- or disubsiituted, 

optionally also geminally, by identical or different substituents 
selected from the group consisting of hydroxyl, formyl, caiboxyl, 
straight-chain or branched acyl or alkoxycaiixmyl having in each case 
up to 3 carbon atoms, or groups of the fonnulac -P(0)(OR'^XOR*') or 
20 -(CO)iNR"^^, 

in which 

R^ and R^' are identical or different and each represents hydrogen, 
25 methyl or ediyl, 

j represents a number 0 or 1 , 

and 

30 
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R^' and are identical or different and each represents hydrogen or 
methyl 

and/or the heterocycles listed under R^ and R^. which are formed 
together with the nitrogen atom, are optionally substituted by straight- 
chain or branched alkyl having up to 3 carbon atoms which is 
optionally mono- or disubstituted by identical or different substituents 
selected from the group consisting of hydroxy!, carboxyl, or by a 
radical of the formula P(0)0R"0R*^, 

in which 

R" and R'* are identical or different and each represents hydrogen, 
methyl or ethyl, 

and/or the heterocycles listed under R^ and R^, which are formed 
together with the nitrogen atom, are optionally substituted by 
pyrrolidiny] or piperidinyl attached via nitrogen, 

R^ represents hydrogen, 

and 

R^ represents ethoxy or propoxy, 

and their salts, hydrates. N-oxides and isomeric forms. 

Likewise, very particular preference is given to those compounds of the general 
formula (I) according to the invention in which R^ represents hydrogen and the 
radicals R* and -SOiNR^R* are in a position para to one another at the phenyl ring. 
Particularly preferred compounds are listed in Table A. 



Table A: 




Stnicture 
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Stnicture 




C2H5 CH2-0H 




The invention furUiermore provides a process for preparing the compounds of the 
general fonnula (I) according to the invention, characterized in that 

initially compounds of the general fonnula (0) 
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O 0 
O 



in which 



and are each as defined above 



and 



L represents straight-chain or branched atkyi having up to 4 carbon 
atoms, 

are converted with compounds of the genera] formula (III) 



m 



xHCI 



V - .... 



in which 



R' and R^ are each as defined above. 



in a two-step reaction in the systems eihanol and phosphorus oxytrichloride/ 
dichioroethane into the compounds of the general fonnula (IV) 
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(IV) 



in which 



R', R^, R^ and R^ are each as defined above. 



which are reacted in a further step with chlorosulphonic acid to give the 
compounds of the general formula (V) 



10 




(V) 



15 



in which 



R\ R^, R^ and R^ are each as defined above. 



which are finally reacted with amines of the general formula (VI) 



HN'R 



3d4 



(VI) 



20 



in which 




R and R are each as defined above. 
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in inert solvents. 

The process according to the invention can be illustrated using the following scheme 
as an example: 
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O Chi, O 
H O k 



CH3 




HCI 



♦ 2. 



1 . ethanol 

2. phosphonis oxytrichloride / dichtorethane 



chtorosulphonic acid 
O 






Solvents which are suitable for the individual steps are the customary organic solvents 
which do not change under the reaction conditions. These preferably include ethers, 
such as diethyl ether, dioxane, tetrahydrofuran» glycol dimethyl ether* or hydrocarbons, 
such as benzene, toluene* xylene, hexane. cyclohexane or mineral oil fractions, or 
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halogenated hydrocarbons, such as dichloromethanc, trichloromethanc, carbon 
tetrachloride, dichloioelhane, trichloroethylene or chlorobenzene, or ethyl acetate, 
dimethylformamide. hexamethylphosphoric triamide, acetonitrile, acetone^ 
dimeihoxyethane or pyridine. It is also possible to use mixtures of the abovementioncd 
solvents. Particular preference is given to ethanol for the first step and dichloroethane 
for the second step. 

The reaction temperature can generally be varied within a relatively wide range. In 
general, the reaction is carried out in a range of from -2(fC to 20O''C, preferably of 
fromO'Cto70''C. 

The process siqjs according to the invention are generally carried out under 
atmospheric pressure. However, it is also possible to operate under superatmospheric 
pressure or under reduced pressure (for example, in a range of from 0.5 to 5 bar). 

The reaction to give the compounds of the general formula (V) is carried out in a 
temperature range of from 0^*0 to room temperature, and at atmospheric pressure. 

The reaction with the amines of the general formula (Wl) is carried out in one of the 
abovementioned chlorinated halogens, preferably in dichloromethane. 

The reaction temperature can generally be varied within a relatively wide range. In 
genera], the reaction is carried out at temperatures in a range of from -20**C to 200'*C, 
preferably of from 0°C to room temperature. 

The reaction is generally carried out at atmospheric pressure. However, it is also 
possible to operate under superatmospheric pressure or under reduced pressure (for 
example in a range of from 0.5 to 5 bar). 

Some of the compounds of the general formula (II) are known, or they are novel, and 
they can then be prepared by 
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15 



20 



25 



conveiting compounds of the general formula (VII) 
R^-CO-T (Vn) 

in which 



is as defined above 



10 and 



T represents halogen, preferably chlorine. 

initially by reaction with compounds of the general formula (Vm) 



R' 

HO,c^NH, (vni) 

in which 



R' is as defined above 



in inert solvents, if appropriate in the presence of a base and tnmethylsilyl chloride, into 
the compounds of the general formula (IX) 



R^-CO-NH^COjH (IX) 




in which 



R' and R^ are each as defined above, 
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and finally reacting witii the compound of the formula (X) 

O 

CI^CO^L (X) 
in which L is as defined above, 

in inert solvents, if ^ropnate in the presence of a base. 

Suitable solvents for the individual steps of the process arc the customary organic 
solvents which do not change under the reaction conditions. These preferably include 
ethers, such as diethyl ether, dioxane, tetrahydrofuran, glycol dimethyl ether, or 
hydrocarbons, such as benzene, toluene, xylene, hexane, cyclohexane or mineral oil 
fractions, or halogenated hydrocarbons, such as dichloromethane, trichloromethane, 
carbon tetrachloride, dichloroethylene. trichloroethylene or chloiobenzene, or ethyl 
acetate, dimethylformamide, hexamethylphosphoric triamide, acetonitrile, acetone, 
dimethoxyethanc or pyridine. It is also possible lo use mixtures of the abovementioned 
solvents. Particular preference is given to dichloromethane for the first step and to a 
mixture of tetrahydrofuran and pyridine for the second step. 

Suitable bases are generally alkali metal hydrides or alkali metal alkoxides, such as, for 
example, sodium hydride or potassium tert-butoxide, or cyclic amines, such as. for 
example, piperidinc, pyridine, dimethylaminopyridinc or C1-C4 alkylamincs, such as, 
for example, triethylamine. Preference is given to triethylamine, pyridine and/or 
dimethylaminopyridine. 

The base is generally employed in an amount of from 1 mol to 4 mol. preferably from 
1.2 moItoSmol, in each case based on 1 mol of the compound of die formula (X). 

The reaction temperature can generally be varied within a relatively wide range. In 
general, the reaction is carried out in a range of ftom -2(y*C to 200*0, preferably of 
fromO^'C to lOOX. 
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The compounds of the general formulae (VII), (VIII), (DC) and (X) are known per se, or 
they can be prepared by customary methods. 

The compounds of the general formula (JE) can be prepared by 

reacting compounds of the general formula (XI) 




in which 

and are each as defmed above 

with ammonium chloride in toluene and in the presence of trimethylaluminium in 
hexane in a temperature range of from -20®C to room temperature, preferably at 0**C 
and atmospheric pressure, and reacting the resulting amidine. if appropriate in situ« 
with hydrazine hydrate. 

The compounds of the general formula (XI) are known per sc, or they can be 
prepared by customary methods. 

Some of the compounds of the general formula (FV) are known, or they are novel, in 
which case they can be prepared by known methods (cf. David R. Marshall, 
Chemistry and Industry, 2 May 1983. 331-333]. 

Compounds of the general fonnula (V) are novel per se, however, they can be 
prepared from the compounds of the genera) formula (IV) in accordance with the 
publication Organikum, VEB Deutscher Verlag der Wissenschaften, Berlin 1974, 
pages 338 - 339. 
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The compounds of the general formula (I) according to the invention have an 
unforeseeable useful phannacological activity spectrum. 

They inhibit either one or more of the cGMP-metabolizing phosphodiesterases (PDE I, 
PDE U and PDE V). This results in an increase of cGMP. The differentiated expression 
of the phosphodiesterases in diffacnt cells, tissues and organs, as well as the 
differentiated subcellular localization of these enzymes, in combination with Uic 
selective inhibitors according to the invention make it possible to selectively address 
the various cGMP-regulated processes. 

Moreover, the compounds according to the invention enhance the activity of substances 
such as, for example EDRF (endotitelium derived relaxing factor), AN? (atrial 
natriuretic peptide), of nitrovasodilators and all other substances which increase the 
cGMP concentration in a manner different from that of phosphodiesterase inhibitors. 

They can therefore be employed in pharmaceuticals for treating cardiovascular 
disorders, such as. for example, for treating hypertension, neuronal hypertonia, stable 
and unstable angina, peripheral and cardial vascularpaihies, anhythmiae. for treating 
thromboembolic disorders and ischaemias such as myocardial infarction, stroke, 
transistory and ischaemic attacks, angina pectoris, obstruction of peripheral circulation, 
prevention of restenoses after thrombolysis therapy, percutaneous transluminal 
angioplasty (PTA), percutaneous transluminal coronary angioplasties (PTCA) and 
bypass. Furthermore, they may also be of significance for cerebrovascular disorders. 
Owing to their relaxing action on smooth muscles, they are suitable for treating 
disorders of tiie urogenital system such as hypertrophy of the prostate, incontinence and 
in particular for treating erectile dysfunction and female sexual dysfunction- 
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Activitv of the phosphodiesterases (PPEs) 

The cGMP-siimulated PDEII, the cGMP-inhibited PDE III and the cAMP-specific 
PDE rv were isolated either from porcine or bovine heart myocardium. The Ca^^- 
5 calmodulin-stimulated PDE I was isolated from porcine aorta, porcine brain or, 
preferably, Atom bovine aorta. The cGMP-specific PDE V was obtained from porcine 
smalt intestine, porcine aoita, human platelets and, preferably, from bovine aorta. 
Purification was carried oui by anion exchange chromatography over MonoQ® 
Pharmacia, essentially following the method of M. Hoey and Miles D. Houslay, 
10 Biochemical Pharmacology, Vol. 40, 193*202 (1990) and C.Lugman cl al.. 
Biochemical Phannacolagy. Vol. 35, 1743-17S1 (1986). 

The enzyme activity is determined using a test mixture of 100 ml in 20 mM cris/HG- 
buffer pH 7.5 containing 5 mM MgCh, 0.1 mg/m) of bovine senim albumin and either 

1 5 800 Bq[ ^c AMP or [^H]cGMP. The final concentration of the nucleotides in question 
- is 10^ mol/1. The reaction is initiated by addition of the enzyme and the amount of 
enzyme is such that during the incubation time of 30 min, approximately 50% of the 
substrate are converted. To test the cGMP-stimulated PDE II, [^H]cAMP is used as 
substrate and 10"* mol/1 of non-labelled cGMP are added to the mixture. To test the 

20 Ca^*-calmodulin-dcpendem PDE I, 1 mM of CaCb and 0.1 mM of calmodulin are 
added to the reaction mixture. The reaction is quenched by addition of 100 ml of 
acetonitrile containing 1 mM cAMP and 1 mM AMP. 100 ml of the reaction mixture 
are separated by HPLC, and the cleavage products are detemiined quantitatively on-line 
using a continuous scintillation counter. The substance concentration measured is the 

25 concentration al which the reaction rate is reduced by 50%. Additionally, the 
''phosphodiesterase cAMP-SPA enzyme assay" and the "phosphodiesterase I^H] 
cGMP-SPA enzyme assay" from Amersham Life Science were used for testing. The 
test was carried out according to the test protocol of the manufacturer. To deteimine the 
activity of PDE H, the [^cAMP SPA assay was used, and 10^ M cGMP were added 

30 to the reaction mixture to activate the enzyme. To measure PDE I. 10'^ M calmodulin 
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and 1 mM CaCb were added to the reaction mixture. PDE V was measured using the 
[^H]cGMP SPA assay. 

Inhibition of the phosphodiesterases in vitro 



Ex. No. 


PDE! 
ICsoCnM] 


PDEn 

ICso[nM] 


PDEV 
ICsoLnM] 


16 


300 


>1000 


2 


19 


200 


>1000 


2 


20 


200 


>1000 


2 


26 


100 


>1000 


1 


27 


200 


>1000 


3 


32 


100 


>1000 


4 


260 


300 


>1000 


10 


275 


50 


>1000 


3 


338 


200 


>1000 


5 



In principle, inhibition of one or more phosphodiesterases of this type results in an 
increase of the cGMP concentration. Thus, the compounds are of interest for all 
therapies in which an increase of the cGMP concentration is considered to be 
beneficial. 



10 The cardiovascular effects were investigated using SH-rats and dogs. The substances 
were administered intravenously or orally. 

The erection-stimulating action was investigated using rabbits which were awake 
[NaganumaH, EgashiraT, Fuji J, Clinical and Experimental Phaimacology and 
15 Physiology 20, 177-183 (1993)]. The substances were administered intravenously, 
orally or parenterally. 




The novel active compounds and their physiologically acceptable salts (for example 
hydrochlorides, maleates or lactates) can be converted in a known manner into the 
customary formulations, such as tablets, coated tablets, pills, granules, aerosols, syrups, 
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emulsions, suspensions and solutions, using incit non-toxic, phamiaceuticaJly suitable 
exciptents or solvents. In this case the therapeutically active compound should in each 
case be present in a concentration from approximately 0.5 to 90% by weight of the total 
nuxture, i.e. in amounts which are sufficient in order to achieve the dosage range 
5 indicated. 

The fonnulations are prepared, for example, by extending the active compounds using 
solvents and/or excipients. if appropriate using emulsificrs and/or dispersants, it 
optionally being possible, for example, to use oi^anic solvents as auxiliary solvents if 
10 the diluent used is water. 

Administration is carried out in a customary manner, preferably orally, transdennally or 
parenteral ly, for example perlingually. buccally, intravenously, nasally, recially or 
inhalatively. 

15 

For human use, in the case of oral administration, it is good practice to administer doses 
of from 0.001 to 50 mg/kg, preferably of 0.01 mg/kg - 20 mg^g. In the case of 
parenteral administration, such as, for example, via mucous membranes nasally, 
buccally or inhalatively, it is good practice to use doses of 0.001 mg/kg - 0.5 mg/kg. 

20 

In spite of this, if appropriate it may be necessary to depart from the amounts 
mentioned, namely depending on the body weight or the type of administration route, 
on the individual response towards the medicament, the manner of its formulation and 
the time or interval at which administration takes place. Thus, in some cases it may be 
25 adequate to manage with less than the abovementioned minimum amounts, while in 
other cases the upper limit mentioned has to be exceeded. In the case of the 
administration of relatively large amounts, it may be advisable to divide these into 
several individual doses over the course of the day. 




The compounds according to the invention arc also suitable for use in veterinary 
medicine. For use in veterinary medicine, the compounds or their non-toxic salts can be 
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administeied in a suitable fonnulation in accordance with general veterinary practice. 
Depending on the kind of animal to be treated, the vetehnaiy surgeon can determine the 
nature of use and the dosage. 
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Starting materials 
Example lA 
S 2-Butyrylaminopiopionic acid 




22.27 g (250 mmol) of D,L-alaxiine and 55.66 g (550 mmol) of triethylamine are 
dissolved in 250 ml of dichloromethanc, and the solution is cooled to 0"C. 59.75 g 
(550 mmol) of trimethylsilyl chloride are added dropwise, and the solution is stirred 
10 for I hour at room temperature and for 1 hour at 40X, After cooling to -10**C, 
26.64 g (250 mmol) of butyryl chloride are added dropwise, and the resulting mixture 
is stirred for 2 hours at - lO^C and for one hour at room temperature. 

With ice-cooling, 125 ml of water are added dropwise and the reaction mixture is 
15 stirred at room temperature for 15 minutes. The aqueous phase is evaporated to 
' dryness, the residue is titrated with acetone and the mother liquor is filtered off with 
suction. The solvent is removed and the residue is chromatographed. The resulting 
produa is dissolved in 3N aqueous sodium hydroxide solution and the resulting 
solution is evaporated to dryness. The residue is taken up in cone. HCl and once 
20 more evaporated to dryness. The residue is stirred with acetone^ precipitated solid is 
filtered off with suction and the solvent is removed under reduced pressure. This 
gives 28^ g (7 1%) of a viscous oil which crystallizes after some time. 

200 MHz *H-NMR (DMS0-d6): 0.84, t. 3H; 1.22, d, 3H; 1.50, hex, 2H; 2.07, t, 2H; 
25 4.20, quin.,IH; 8.09, d.lH. 



< UJ 

\ r \i- 
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Examplc 2 A 

2-Bu1yiyIainino butyric acid 




25.78 g of 2-aininobutyric acid (250 mmol) and 55.66 g (550 mmol) of tiiethylamine 
are dissolved in 250 ml of dichloromethane, and the solution is cooled to 0°C. 
59 J5 g (550 mmol) of trimethylsilyl chloride are added dropwise, and the solution is 
stirred for 1 hour at room temperature and for 1 hour at 40**C. After cooling to -10**C, 
26.64g (250 mmol) of butyiyl chloride are added dropwise, and the resulting mixture 
is stirred for 2 hours at - 10°C and for one hour at room temperature. 

With ice-cooling, 125 ml of water are added dropwise, and the reaction mixture is 
stined at room temperature for 15 minutes. The organic phase is admixed with 
aqueous sodium hydroxide solution and the organic solvent is removed under 
reduced pressure. After acidification, the precipitated solid is stirred once with water 
and twice with petroleum ether and dried at 45*0 under reduced pressure. This gives 
29. 1 g (67%) of a colourless solid. 



200 MHz *H-NMR (DMSO-d6):0.88. 2t, 6H; 1.51, quart., 2H. 1.65, m, 2H, 2.09, t, 
2H, 4.10, m, IH; 8.01, d, IH; 12.25, s, m IH. 
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P^ainple3A 
2-£thoxybenzonithle 




25 g (210inmol) of 2-hydroxybeiizonitiile are refluxed with 87 g of potassium 
carbonate and 34.3 g (314.8 mmol) of ethyl bromide in 500 ml of acetone overnight. 
The solid is filtered off, the solvent is removed under reduced pressure and the 
residue is distilled imder reduced pressure. This gives 30.0 g (97%) of a colourless 
liquid. 



200 MHz ^H-NMR (DMS0-d6): 1.48, t, 3H; 4.15, quart., 2H; 6.99, dt, 2H; 7.51, dt, 

2H. 



Example 4 A 



2-£thoxybenzamidine hydrochloride 

NH CIH 




21.4 g (400 mmol) of ammonium chloride are suspended in 375 ml of toluene, and 
the suspension is cooled to O^C. 200 ml of a 2M solution of trimethylaluminium in 
hexane are added dropwise, and the mixture is stirred at room temperature until the 
evohition of gas has ceased After addition of 29.44 g (200 mmol) of 2- 
ethoxybenzonitriie, the reaction mixture is stirred at 80X (bath) overnight 
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With ice-cooling, the cooled reaction mixture is added to a suspension of 100 g of 
silica gel and 950 ml of chloroform, and the mixture is stiired at room temperature 
for 30 minutes. The mixture is filtered off with suction, and the filter residue is 
washed with the same amount of methanol. The mother liquor is concentrated, the 
resulting residue is stirred with a mixture of dichloromethane and methanol (9:1), the 
solid is filtered off with suction and the mother liquor is concentrated. This gives 
30.4 g (76%) of a colourless solid. 

200 MHz ^H-NMR (DMS0-d6): 1.36, t, 3H;4.12, quart. 2H; 7,10, t, IH; 7.21, d, 
IH; 7.52, m, 2H; 9,30, s, broad, 4H. 

Example 5A 

2-Propoxybenzonitrile 




75 g (630 ml) of 2-hydroxybenzonitrile are refluxed with 174g (1.26 mol) of 
potassium carbonate and 232.2 g (1.89 mol) of ethyl bromide in 1 1 of acetone 
overnight. The solid is filtered off, the solvent is removed under reduced pressure and 
the residue is distilled under reduced pressure, 
b.p.: 89°C (0.7 mbar) 
Yield: 95.1 g (93.7%) 
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2-Propoxybenzaniidine hydrochloride 




X HCI 



21.41 g (400 mmol) of ammonium chloride are suspended in 400 ml of toluene and 
cooled to 200 ml of a 2M solution of triethylaluminiiim in hexane are added 
dropwise, and the mixture is stirred at room temperature until the evolution of gas 
has ceased. After addition of 32.2 g (200 mmol) of 2'propoxybenzonitrile, the 
reaction mixture is stirred at 80**C (bath) overnight. With ice-cooling, the cooled 
reaction mixmre is added to a suspension of 300 g of silica gel and 2.85 I of ice- 
cooled chloroform, and the mixture is stirred for 30 minutes. The mixture is filtered 
off with suction and the filter residue is washed with the same amount of methanol. 
The solvent is distilled ofif under reduced pressure, the residue is stirred with 500 ml 
of a mixture of dichloromethane and methanol (9:1), the solid is filtered off and the 
mother liquor is concentrated. The residue is stirred with petroleum ether and filtered 
off with suction. This gives 22.3 g (52%) of product 

*H-NMR (200 MHz, CD3OD): 1.05 (3H); 1.85 (sex. 2H); 4.1 (A, 2H); 7.0 - 7.2 (m, 
2H); 7.5- 7.65 (m,2H). 

Example 7A 

2-Ethoxy-4*methoxybenzonitrile 



30.0 g (201 mmol) of 2-hydroxy-4-methoxybenzonitrile are refluxed with 83.4 g of 
potassium carbonate (603 mmol) and 32.88 g (301 mmol) of bromoethane in 550 ml 
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of acetone for 18 hours. After filtration, the solvent is removed under reduced 
pressure and the residue is purified by silica gel chromatography (cyclohexanetethyl 
acetate = 10:1): 35.9 g of an oil 
Rf = 0.37 (cyclohexane:ethyl acetate = 3:1) 

200 MHz 'H-NMR (CDQs): 1.48, t, 3H; 3.85. s. 3H; 4.12, quart.. 2H; 6.46. m, 2H; 
7.48, d,lH. 

Examole 8A 

2-£thoxy-4-methoxybenzamidine hydrochloride 



6.98 g (130mmol) of anunonium chloride are suspended in 150 m] of toluene, and 
the suspension is cooled to 0°C. 70 ml of a 2M solution of tritnethylaluminium in 
hexane are added dropwise, and the mixture is stirred at room temperature until the 
evolution of gas has ceased. After addition of U .56 g (65 mmol) of 2-ethoxy- 
4.medioxybenzonitrile, the reaction mixture is stirred at 80**C (bath) overnight. 

With ice-cooling, the cooled reaction mixture is added to a suspension of 100 g of 
silica gel and 950 ml of dichloromethane, and the mixture is stirred at room 
temperature for 30 minutes. The mixture is filtered off with suction and the filter 
residue is washed with the same amount of methanol. The mother liquor is 
concentrated, the resulting residue is stirred with a mixture of dichloromethane and 
methanol (9:1). the solid is filtered off with suction and the mother liquor is 
concentrated. The residue is stirred with petroleum ether and filtered off with suction. 
This gives 7.95 g (50%) of a solid. 
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200 MHz 'H-NMR (DMS0-d6): 1.36, t, 3H; 3.84, s. 3H; 4.15. quarts 2H; 6.71, m, 
2H; 7.53. d, IH, 8.91. s, broad. 3H. 

Eiample 9A 

5 

2-(2-Ethoxyphenyl)-5,7-dimethyl-3/f-imidazo[5, 1 -f][ 1 ,2,4]tria2in-4-onc 




24.4 g (0.186 mol) of N-acetyl-D,L-alanine are initially charged in 200 ml of absolute 
tetrahydrofuran, and 45 ml of absolute pyridine and 0.5 g of 

10 4-diinethylaminopyridine are added. The mixture is beated to reflux, and 51.85 g 
(0.372 mol) of ethyl oxalyl chloride are added dropwise. The mixture is heated under 
reflux for a further 90 mmutes. cooled, poured into ice-water and extracted three 
times with ethyl acetate. The organic phase is dried over sodium sulphate, 
concentrated and taken up in 62.5 ml of methanol. 9 g of sodium bicarbonate are 

1 5 added and the mixture is stirred under reflux for 2.5 hours and filtered. 

With ice-cooling, 9.54 g (190.65 mmol) of hydrazine hydrate are added dropwise to a 
solution of 38.26 g (190.65 mmol) of 2-ethoxy-4-inethoxyben2amidine hydrochloride 
in 250 ml of methanol, and the resulting suspension is stirred at room temperature for 
20 another 30 minutes. The methanolic solution described above is added to this 
reaction mixture, and the mixture is stirred at a bath temperature of lO^C for 4 hours. 
After filtration, the mixture is concentrated, the residue is partitioned between 
dichloromethane and water, the organic phase is dried over sodium sulphate and the 
solvent is removed under reduced pressure. 

25 

The residue is taken up in 250 ml of 1 ,2-dichloroethane, 32.1 ml (348 mmol) of 
phosphorus oxychloride are added dropwise and the mixture is heated under reflux 
for two hours. The mixture is cooled, concentrated, taken up in a little methylene 
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chioride and admixed with diethyl ether, and the solid is filtered off with suction. 
After the silica gel chromatography (methylene chloride/methanol 95:5). the solution 
is concentrated and the crystalline residue is stirred with diethyl ether. 
Yield: 8. 1 g (14.9% of theoiy) ' 

200 MHz 'h.NMR (CDCb): 1.58. t. 3H; 2.62. s, 3H; 2.68, s. 3H; 4J25, q, 2H; 7.04, 
d, IH; 7.12. t, IH; 7.5, dt, IH; 8.19, dd. IH; 10.02, s, IH. 

Example lOA 

2-(2-Ethoxy-phenyl>5-methy|.7-propyl-3//-inndazo[5,l.f|[l,2,4]tria2in-4-one 




7.16 g (45mmol) of 2-butyTylamino-propionic acid and 10.67 g of pyridine are 
dissolved in 45 ml of THF and, after addition of a spamla tip of DMAP, heated to 
reflux. 12.29 g (90 mmol) of ethyl oxalyl chloride are slowly added dropwise, and the 
reaction mixture is refluxed for 3 hours. The mixture is poured into ice-water and 
extracted three times with ediyl acetate and the cn-ganic phase is dried over sodium 
sulphate and concentrated using a rotary evaporator. The residue is taken up in 1 5 ml 
of ethanol and refluxed with 2.15 g of sodium bicarbonate for 2.5 hours. The cooled 
solution is filtered. 

With ice-cooling, 2.25 g (45 nrniol) of hydrazine hydrate are added diopwise to a 
solution of 9.03 g (45 mmol) of 2-ethoxyben2amidine hydrochloride in 45 ml of 
ethanol, and the resulting suspension is stirred at room temperature for another 10 
minutes. The ethanolic solution described above is added to this reaction mixture, 
and the mixture is stirred at a batit temperature of 70*'C for 4 hours. After filtration, 
the mixture is concentrated, the residue is partitioned between dichloromethane and 
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water, the organic phase is dried over sodium sulphate and the solvent is removed 
under reduced pressure. 

This residue is dissolved in 60 ml of 1^-dichloroethane and, after addition of 7.S ml 
of phosphorus oxychloride, refluxed for 2 hours. The mixture is dihited with 
dichloromethaae and neutralized by addition of sodium bicarbonate solution and 
solid sodium bicarbonate. The organic phase is dried and the solvent is removed 
under reduced pressure. Chromatography using ethyl acetate and crystallization 
afford 4.00 g (28%) of a colourless solid, Rf = 0.42 (dichlorometbane/methanol - 
95:5) 

200 MHz *H-NMR (CDCb): 1 .02, t. 3H; 1 .56. t. 3H; 1 .89. hex, 2H; 2.67, s. 3H; 3.00. 
t, 2H; 4.26, quart., 2H; 7.05. m, 2H; 7.50, dt, IH; 8.17. dd, IH; 10.00, s, IH. 

Example IIA 

2-(2-Propoxy-phenyl)-5-methyl-7-propyl-3//-iniidazo[S, l-f][l ,2,4]triazin-4-one 



7.16 g (45mmol) of 2-butyrylaminopropionic acid and 10.67 g of pyridine are 
dissolved in 45 ml of tetrahydrofiiran and. after addition of a spatula tip of 
dimethylaminopyridine, heated to reflux. 12.29 g (90 mmol) of ethyl oxalyl chloride 
are slowly added dropwise. and the reaction mixture is refluxed for 3 hours. The 
mixture is poured into ice-water and extracted three times with ethyl acetate, and the 
organic phase is dried over sodium sulphate and concentrated using a rotary 
evaporator. The residue is taken up in 15 ml of ethanol and refluxed with 2.15 g of 
sodium bicaibonate for 2.5 horns. The cooled solution is filtered. 
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With ice-cooling. 2.25 g (45 mmol) of hydrazine hydrate are added dropwisc to a 
solution of 9.66 g (45 mmol) of 2-propoxybenzamidine hydrochloride in 45 ml of 
ethanol, and the resulting suspension is stirred at room temperature for another 10 
minutes. The ethanolic solution described above is added to this reaction mixture, 
and tiic mixture is stirred at a bath temperature of TO^C for 4 hours. After filtration, 
the mixture is concentrated, the residue is partitioned between dichloromethane and 
water, the organic phase is dried over sodium sulphate and the solvent is reduced 
under reduced pressure. 

This residue is dissolved in 60 ml of 1.2-dichloroethane and, after addition of 7.5 ml 
of phosphorus oxycdiloride, refluxed for 2 hours. The mixture is diluted with 
dichloromethane and n^tralized by addition of sodium bicarbonate solution and 
solid sodium bicarbonate. The organic phase is dried and the solvent is removed 
under reduced pressure. Crystallization from ethyl acetate gives 2.85 g (19.1%) of a 
yellow solid, chromatographic purification of the mother liquor gives a further 1.25 g 
(8.4%) of the product. Rf = 0.45 (dichloromelhanc/methanol = 95:5) 
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200 MHz 'H-NMR (CDCI3): 1.03, t, 3H; 1.15. t, 3H; 1.92, m, 4H; 2.67, s, 3H; 3.01, 
t, 2H; 4.17, t., 2H; 7.09, m, 2H; 7.50, dt, IH; 8.17, dd. IH; 10.02. s, IH. 
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Example 12A 

2-(2-Ethoxy-4-methoxyphenyI)-5-methyl-7-propyl-3//-imidazoI5, \-J\[i ^,4]triazin- 
4-one 




5.S0 g (34.8 mmol) of 2-butyiylaininopropionic acid and 8.19 g of pyridine are 
dissolved in 35 ml of tetrahydrofuran and, after addition of a spatula tip of 
dimethylaminopyridine, heated to reflux. 9.43 g (69 mmol) of ethyl oxalyl chloride 
are slowly added dropwise, and the reaction mixture is refluxed for 3 hours. The 
mixture is poured into ice-water and extracted three times with ethyl acetate, and the 
organic phase is dried over sodium sulphate and concentrated using a rotary 
evaporator. The residue is taken up in 1 1 ml of methanol and refluxed with 1.65 g of 
sodiimi bicarbonate for 2.5 hours. The cooled solution is filtered. 

With ice-cooling, 1.73 g (34.5 mmol) of hydrazine hydrate are added dropwise to a 
solution of 7.95 g (34.5 mmol) of 2-ethoxy-4-methoxybenzamidine hydrochloride in 
35 ml of ethanol, and the resulting suspension is stirred at room temperature for 
anothCT 30 minutes. The methanolic solution described above is added to this 
reaction mixture, and the mixture is stirred at a bath temperature of 70^C for 4 hoiurs. 
After filtration, the mixture is concentrated, the residue is partitioned between 
dichloromethane and water, the organic phase is dried over sodium sulphate and the 
solvent is removed under reduced pressure. 

This residue is dissolved in 46 ml of 1 ,2-dichlon)ethane and, after addition of 5.74 ml 
of phosphorus oxychloride, refluxed for 2 hours. The mixture is diluted with 
dichloromethane and neutralized by addition of sodium bicarbonate solution and 
solid sodium bicarbonate. The organic phase is dried and the solvent is removed 
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under reduced pressure. Chromatography (dichloromcthanemiethanol = 50:1) gives 

0.31 g (2.5%) of a solid 

Rf = 0.46 (dichloroinethane:metfaanol = 20: 1) 

200 MHz 'H-NMR (CDCb): 1.03, t, 3H; 1.58, t, 3H; 1.88, m, 2H; 2.62, s, 3H; 2.98, 
t, 2H; 3.89, s, 3H; 4.25, quart.. 2H; 6,54, d, IH, 6.67, dd, IH; 8.14. d, IH; 9.54, s, 
IH. 

Example 13A 

2-(2-Ethoxyphenyl)-5-ethyl-7.piopyI-3//-imida2o[5,l-f][l.2,4]triazin-4K)ne 



29.06 g (167.8 nrniol) of 2-butyrylammobutyric acid and 39.76 g of pyridine are 
dissolved in 170 ml of tetrahydrofuran and, after addition of a spatula tip of 
dimcthylaminopyridinc, heated to reflux. 45.81 g (335.5 mmol) of ethyl oxalyl 
chloride arc slowly added dropwise, and the reaction mixture is refluxed for 3 hours. 
The mixture is poured into ice-water and extracted three times with ethyl acetate, and 
the organic phase is dried over sodium sulphate and concentrated using a rotary 
evaporator. The residue is taken up in 15 ml of methanol, and half of the solution is 
refluxed with 7,96 g of sodium bicarbonate for 2.5 hours. The cooled solution is 
filtered. 

With ice-cooling, 4.20 g (83.9 mmol) of hydrazine hydrate are added dropwise to a 
solution of 16.83 g (83.9 mmol) of 2-ethoxybenzamidine hydrochloride in 85 ml of 
ethanol, and the resulting suspension is stirred at room temperature for another 10 
minutes. The methanolic solution described above is added to this reaction mixture, 
and the mixture is stined at a bath temperature of 70*'C for 4 hours. After filtration. 
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the mixture is concentrated, the residue is partitioned between dichloromethane and 
water, the organic phase is dried over sodium sulphate and the solvent is removed 
under reduced pressure. 

S This residue is dissolved in 1 12 ml of 1,2-dichIoroethane and, after addition of 14 ml 
of phosphonis oxychloride, refluxed for 2 hours. The mixture is diluted with 
dichloromethane and neutralized by addition of sodium bicarbonate solution and 
solid sodium bicarbonate. The organic phase is dried and the solvent is removed 
under reduced pressure. Chromatography (dichloromethane:methanol = 50: 1) gives 
10 3.69 g (12.4%) of a colourless solid, Rf « 0.46 (dichloromethane :methanol = 20:1) 

200 MHz "H-NMR (CDCb): 1.32, t, 3H; 1.57, t, 3H; 1.94, m, 8H; 3.03. quart, 2H; 
3.64, quin., IH; 4.27, quart., 2H; 7.06, d, IH; 7.12, t, IH; 7.50, dt, IH, 8.16, dd, IH; 
9.91, s, IH. 

15 

Example 14A 



4-£dioxy-3-(5,7-dimethyl-4-oxo-3,4-dihydroimidazo[5, 1 -f][ 1 ,2,4]triazin-2-yl)- 
benzenesulphonyl chloride 
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7.25 g (25.5 mmol) of 2-(2^oxyphenyl)-5,7-dimeth5d-3^-imidazot5,l -£][!, 2,4]- 
triazin-4-one are initially charged, and 26.74 g (0.23 mol) of cblorosulphonic acid are 
added with ice-cooling. The mixture is stirred at room temperature overnight and 
poured into ice-water, and the crystals are filtered off with suction and dried in a 
25 vacuum desiccator. 

Yield: 9.5 g (97% of theory) 
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15 



200 MHz 'H-NMR (d*-DMSO): L32, t. 3H; 2.63. s, 3H; 2.73. s, 3H; 4.13, q, 2H; 
7.15. d.lH; 7.77, ni,2H; 12.5. s,lH; 

Example ISA 

4.Ethoxy-3-(5^thyl-4-oxo-7-propyl-3,4.dihydro-imidazo[5,l-f][ 
benzenesuiphonyl chloride 




10 At O'C, 2.00 g (6.4mmol) of 2-(2-cthoxy-phenyl)-5-methyU7-propyl-3i/- 
imidazo[5,l-f][l,2.4]triazm-4-one are slowly added to 3.83 mi of chlorosulphonic 
acid. At room temperature, the reaction mixture is stirred overnight, and then poured 
into ice-water and extracted with dichloromethane. This gives 2.40 g (91%) of a 
colourless foam. 



200 MHz 'H-NMR (CDCI3): 1.03. t. 3H: 1.61. t, 2H; 1.92, hex, 2H; 2.67. s. 3H; 3.10. 
t, 2H; 4.42. quart. 2H; 7.27. t. IH; 8.20, dd, IH; 8.67, d, IH; 10.18, s, IH. 
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Example l^f^ 

4-Propoxy-3-(5-methyM-oxo-7-propyl-3»4Kiihydro-imida2o[5,l-f][l,2,4]tri 
2-yl)-benzenesulphoDyl chloride 



5 




At O^C, 2.80 g (8.6mmol) of 2-(2-propoxy-phcnyl)-5-mcthyl-7-propyl-3^- 
imida2o[5,l-f|[l,2,4]triazin-4-one are added slowly to 5.13 ml of chlorosulphontc 
acid. The reaction mixture is stirred at room temperature overnight and then poured 
into ice-water and extracted with dichlorometiiane. This gives 3.50 g (96%) of a 
10 colourless foant 

Rf = 0.49 (dichloromethane/methanol = 95:5) 

200 MHz 'H-NMR (CDCI3): 1.03. 2t, 6H; 1.95, m, 4H; 2.81, s, 3H; 3.22, t, 2H; 4.11, 
t., 2H; 7.09, m, IH; 8.06, dd, IH; 8.21 m, IH; 12.0, s, IH. 

15 

Example 17A 

4-Ethoxy-2-methoxy-5-(5-methyl-4-oxo-7-propyl-3,4- 
dihydroimidazo[5,l-f][l,2,4]tria2in-2-yl)-bcnzcncsulphonyl chloride 
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At O^'C. 0.31 g (0.9 mmol) of 2-(2-cthoxy-4-mcthoxyphcnyl)-5-niethyl-7-propyl-3^- 
imidazo[5,l-/l-[l A4]tria2in-4-one are added slowly to 0.54 ml of chlorosulphonic 
acid. The reaction mixture is stirred at room temperature overnight and then poured 
into ice-water and extracted with dichloromethane. This gives 0.355 g (89%) of a 
colourless foam. 

Rf = 0.50 (dichloromethane/methanol = 20:1) 

200 MHz »H-NMR (CDCI3): 1.05, t, 3H; 1.66, t, 3H; 1.95. m. 2H; 2.61, s. 3H, 3.11, 
t, 2H; 4.15, s, 3H; 4.40. quart, 2H; 6.65, s. IH, 8.72, s, IH; 9.75, s, IH. 

Example ISA 

4-Ethoxy-3-(5-cthyl-4-oxo-7-propyl-3,4-dihydroinMdazo[5.1-f][lA4]triaM 
benzene-sulphonyl chloride 




At 0°C. 1.70 g (5.21 mmol) of 2-(2-ethoxy-phenyl)-5-ctbyl-7-propyl-3^- 
imida2o[5,l-f|[l,2,4]tria2m-4-one are added slowly to 3.12 ml of chlorosulphonic 
acid The reaction mixmre is stirred at room temperature ovonight and then poured 
into ice-water and extracted with dichloromethane. This gives 2.10 g (94%) of a 
colourless foam. 

400 MHz 'H-NMR (CDCI3): 1.03. t, 3H: 1 J5, t. 3H; 1.62. t. 3H; 1.92. sex., 2H: 
3.07, quart., 2H; 3.12, t, 2H; 4.42, quart., 2H; 7.38, d, IH; 8.19, dd, IH; 8.70, d, IH; 
10.08, s, broad, IH. 
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Example 19A 

Diethyl (4-piperidinylinethyl)-phosphonate 

2.1 1 g (528 ininol) of 60% strength sodium hydnde are initially charged in SO ml of 
absolute tetrahydrofuran, and 15.7 g (52.8 mmol) of diethyl methanediphosphonate 
are added dropwise. The mixture is stirred at room temperature for another 30 
minutes, and 10.1 g (52.8 mmol) of l-benzyM-piperidone are then added. The 
mixture is stirred for one hour at room temperamre and for one hour under reflux, 
concentrated, admixed with water and extracted three times with dichloromethane, 
and the organic phases are dried over sodium sulphate and concentrated. The residue 
is hydrogenated in 50 ml of ethanol over 1.7 g of 10% palladium*carbon at room 
temperature and 3 bar. The catalyst is filtered off with suction and the filtrate is 
concentrated. 

Yield: 12.5 g (100% of theory) 



400 MHz, 'H-NMR (CDCb): M3, m, 2H; 1.32. t, 6H; 1.69, dd, 2H; 1.74 - 1.95, m, 
4H; 2.62, dt. 2H; 3.05, ra, 2H; 4.1, m, 4H, 
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5-Metbyl-4-furoxanecarbaldehyde 




40 g (571 mmol) of crotonaldehyde are dissolved in 80 ml of acetic acid and, at O^'C, 



admixed dropwise with a solution of 137 g (1.99 mol) of sodium nitrite in 300 ml of 
water. The mixture is stirred at room temperature for 2 hours, diluted with 800 ml of 
water and extracted 3 times with dichloromethane. The organic phase is dried, and 
chromatography (cyclohexane/ethyl acetate) gives 13.8 g (18.9%) of 5-methyl- 

4- futoxanecaibaldehyde. 

200 MHz *H-NMR (CDCl3):239. s, 3H; lO.lO, s. IR 
Example 21 A 

5- Methyl-4-furoxanecarbonyl chloride 



acetone and, at 0*C, admixed dropwise with a solution of 16.86 g (168 rmnol) of 
chromiimi trioxidc in 120 ml of a 2.2M sulphuric acid. The mixture is stirred at 10- 
IS^'C for 2 hours and then at room temperature overnight. With cooling, 100 ml of 
isopropanol are added dropwise and, after 30 minutes, the solvent is removed under 
reduced pressure. The aqueous phase is extracted 3 times with ether, the organic 
phase is dried over magnesium sulphate and the solvem is removed under reduced 
pressure. The residue is dissolved in IM sodium hydroxide solution and the solution 
is extracted 3 times with ether. The aqueous phase is acidified and extracted 3 times 




13.5 g (105 mmol) of 5-mcth)d-4-£uroxanecaibaldehydc are dissolved in 200 ml of 
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with ether. The oi:ganic phase is dried and the solvent is removed under reduced 
pressure. The residue is stirred with petroleum ether and filtered ofT with suction. 

6.92 g of the residue are refluxed with 10 ml of thionyl chloride in 20 ml of 
dichloromethane for 6 hoius. The mixture is diluted with toluene, filtered and 
concentrated using a rotaiy evaporator. The residue is once more taken up in 
dichloromethane, admixed with 10 ml of thionyl chloride and refluxed for 48 hours. 
The solvent is removed under reduced pressure and the residue is distilled under 
reduced pressure. This gives 2.00 g (25%) of colourless crystals. 

200 MHz *H-NMR (CDCb): 2.41, s. 

Example 22A 

l-(5-Methyl-4-furoxanccait)onyl)-4-tert-butyl-oxycarbonyl-pipcrazinc 



2.75 g (14.7 mmol) of Boc-piperazine and 1.49 g of tricthylamine are dissolved in 
20 ml of dichloromethane and, at O^C, admixed a little at a time with 2.00 g 
(12.3 nunol) of 5-methyM-fiuoxanecaibonyl chloride. The mixture is stirred for 30 
minutes at O^C and for 2 hours at room temperature, diluted with dichloromethane 
and washed with water. The solvent is removed under reduced pressure and the 
residue is piuified by chromatography (cyclohexane/ethyl acetate). This gives 3.33 g 
(87%) of l-(5-methyl-4-furoxanecarbonyl)-4-tert-butyl-oxycarbonyl-pipeTazine. 

200 MHz 'H-NMR (CDCI3): 1.50, s, 9H; 2,30, s. 3H; 3.55. m, 4H; 3.78, m, 2H; 3.87, 
m, 2H. 
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Example 23A 

l-(5-Methyl-4-fiiroxanecartx)ny1>pipera2ine trifluoroacetate 

5 3.12 g (lOmmol) of l-(5-mcthyl-4-furoxanecarbonyl)-4-ten-butyl-oxycarbonyl- 
piperazine arc dissolved in 20 ml of dichloromethane and, at 0°C, admixed with 2 ml 
of trifluoroacetic acid. The mixture is allowed to waran to room temperature and 
stinred for 72 hours. After addition of 10 ml of ether, the precipitate is filtered off 
with suction and dried. This gives 2.47 g (83%) of l-{5-methyl-4.furoxanecaibonyl)- 
10 piperazine trifluoroacetate. 

200 MHz 'H-NMR (DMSO-dfi): 2.18, s. 3H; 3.18. m. 2H; 3.25. m, 2H; 3.83. m, 2H; 
3.90, m, 2H; 8.89, s, broad, 2H. 
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Preparation examples 
Example 1 

2-[2-Ethoxy-5-(4-methyl-piperazinc- 1 -sulphonyl)-phenyl]-5,7-dimethyl-3K- 
iznidazo[5,l-f|-[l ,2,4]tnazin-4-one 




O.I g (0.26 mmoi) of 4-cthoxy-3-(5,7-dimcthyl-4-oxo-3,4-dihy<iroimidazo- 
[5,l-f][l,2,4]tnazm-2-yl)-beiizenesulphonyt diloride are dissolved in 10 ml of 
dichloromethane and cooled to 0°C. After addition of a spatula tip of DMAP, 80 mg 
(0.784 mmol) of N-methylpiperazine are added and the reactton mixture is stirred at 
room temperature overnight. The mixture is diluted with dichloromethane, the 
oi-ganic phase is washed with ammonium chloride solution and dried over sodium 
sulphate and the solvent is removed under reduced pressure. The residue is 
chromatographed over silica gel (dichloromethane/methanol 9:1). 
Yield: 40 mg (34.5% of theory) 
Mass spectnim: 447 (M+H); 284; 256; 224. 
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Example 2 

2-[2-Ethoxy-5-(4-hydroxyethylpipera2inc-l-sulphonyl)-phCTyl>5J-dm^ 
iinidazo[5, 1 -f]-[ I ^,4]triazin-4-one 




By the same method, starting with lOOmg (0.261 mmol) of 4-ethoxy- 
3-(5,7-dimethyl-4-oxo-3,4-dihydroimidazo[5,I-f](l^,4]tria2in-2-yl)- 
benzenesulphonyl chloride and 100 mg (0.784 mmol) of 4-hydroxypipcra2iiie, 45 mg 
(36.1% of theory) of 2-[2-€thoxy-5-(4-hydroxy-€thylpiperazine-l-sulphonyl)- 
phenyl]-5,7-dimethyl-3//-imida2o[5,l-fl-[l,2,4]triazin-4-one are obtained. 
Mass spectrum: 477 (M+H); 284; 256; 239. 
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Example 3 

2- [2-Ethoxy-5-(4-bydroxypiperidine- 1 -suIphonyl)-phenyl]-5 »7-dimethy 1-3/^- 
imidazo[S, 1 -!]-[ 1 ,2,4]tria2in-4-one 




By the same method, starting with 100 mg (0^61 mmol) of 4-«thoxy- 
3-(S,7-dimethyM-oxo-3,4-dihydioimidazo[S, l-f][ 1 ,2,4]thaziii-2-yl)- 
benzenesulphonyl chloride and 80 mg (0.784 mmol) of 4-bydroxypiperidine, 35 mg 
(29.8% of theory) of 2-[2-ethoxy-5-(4-hydioxy-piperidine-l-sulphonyl)-phenyl]- 
S,7-dimethyl-3//-imidazo[S,l-f|-[l»2,4]thazin-4-one arc obtained. 

200 MHz *H-NMR (CDQs): 1.61, t, 3H; 1.69. m, 2H; 1.94, m, 2H; 2.67, s, 3H; 2.70, 
s, 3H; 3.02. m, 2H; 3.30. m. 2H; 3.84. m. IH; 4.37, q, 2H; 7.18. d. IH; 7.90. dd, IH; 
8.52, d. IH; 9.73. s, IH. 
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Examoie 4 

2-[2-Ethoxy-5-(4-hydroxymethylpiperidme-l-sulphonyI)-phenyl]-5J-dime%l 
imidazo[5, 1 -f] [ 1 ,2,4] triazin-4-one 




By the same method, starting with 100 mg (0.261 mmol) of 4-ethoxy- 
3-(5,7-dimcthyl-4-oxo-3,4-dihydroimidazo[5,l-f][l,2,4]triazin.2-yl)- 
benzenesulphonyl chloride and 90 mg (0.784 mmol) of 4-hydroxymethylpiperidine, 
22 mg (18% of theoiy) of 2-[2-cthoxy-5-(4-hydroxy-methyIpiperidine-l-sulphonyl> 
phcnyl]-5.7-dimethyl-3ff-imidazot5,l-f|[l,2,4]tiiazin-4-one arc obtained. 



200 MHz *H-NMR {CUa^): 138, dt, 2H; 1.62, t, 3H; L82, dd, 2H; 2.35, dt, 2H; 
2.78, s, 3H; 2.84, s, 3H; 3.5, d. 2H; 3.87, d, 2H; 4.39, q, 2H; 7.21, d, IH; 7.95. dd, 
IH; 8.51, d,lH; 10.03, bs,lH. 
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Example S 

2-[2-Ethoxy-5-(3 -hydroxypynoUdinc- 1 -sulphonyl>phcnyl]-5,7-dimethyl-3//- 
imidazo[5, 1 -f]-[ 1 ^ ,4]iriazin-4-one 




By the same method, starting with 100 mg (0.261 mmol) of 4-ethoxy* 
3-(5,7-dimethy l-4'Oxo-3,4-dihydroimidazo[5, 1 -f] [ 1 ,2,4]triazin-2-yl)- 
benzenesulphonyl chloride and 70 mg (0.784 mmol) of 3-hydroxypyrroUdine, 13 mg 
(11.1% of theory) of 2-[2-ethoxy-5-{3-hydroxy-pyrTolidinc-l-sulphonyl)-phenyl]- 
1 0 5,7-dimethyt>3//-imidazo-[S, l-f|[l ^,4]triazin'4-one are obtained. 
Mass spectnim: 434 (M+H) 

Example 6 

1 5 4-Ethoxy-N-cthyl-N-(2-hydroxycthyl)-3-(5,7-dimethyI-4-oxo-3»4-dihydio- 
imidazo[5, 1 -f]-[ 1 ^,4]triazin-2-yl)benzenesulphonaniide 
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By the same method, starting with 100 mg (0.261 mmol) of 4^thoxy- 

3- (5jKiimethyl-4-oxo-3,4Hiihy<Iroimidazo[5J-f][l^,4]tria2in-2-^^^ 
benzenesulphonyl chloride and 70 mg (0.784 mmol) of 2-(ethylamino)-e(hanol, 
23 mg (20.1% of theory) of 4-ethoxy-N-ethyi.N-(2.hydroxyethyl)-3-(5,7-dimethy!- 

4- oxo-3,4.dihydroimidazo-[5, ,2,4]triazin-2-yl)-ben2ene-suIphonamide are 
obtained. 

200 MHz 'H-NMR (CDCI3): 1.2, t, 3H; L6, t, 3H; 2.17, bs, IH; 2.69, s. 3H; 2.75, s, 
3H; 3.33, m. 4H; 3.8, t, 2H; 4.36, q, 2H; 7.18, d, IH; 7.99, dd, IH; 8.6. d, IH; 9.84, 
bs,lH. 

Example? 

N,N-Diethyl-4-ethoxy-3-(5,7-dimethyl-4-oxo-3,4-dihydroimidazo[5,l- 
f][ l,2,4]triazin-2-yl)-benzenesuiphonamide 




By the same method, starting with 100 mg (0.261 mmol) of 4-cthoxy- 
3-(5,7-dimethyl-4-oxo-3,4-dihydroimidazo[5,l-f][l,2,4]tria2in-2-yl>benzene- 
sulphonyl chloride and 60 mg (0.784 mmol) of diethylamine. 21 mg (18.6% of 
thcoiy) of N,N-diethyl-4^thoxy-3-(5,7-dimethyl-4-oxo-3,4-dihydro- 

imidazo[5,l-f][l,2,4]triazin-2-yl)-benzenesulpbimamidc are obtained. 

200 MHz 'H-NMR (CDCb): 1.18, t, 6H; 1.61, t, 3H; 2.68, s, 3H; 2.72, s. 3H; 3.29, q, 
4H; 4.35. q, 2H; 7.15, d, IH; 7,95, dd, IH; 8.58, d, IH; 9.8, bs, IH. 
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Example 8 

2-[2-Ethoxy-5-{4-{2-pyrimidinyl)-piperazine-l-sulphonylVphcnyi]-5,7-dimethyl-3//- 
imidazo-[5,l-f][l ,2,4]thazin-4-one 




By the same method, starting with 100 mg (0.261 mmol) of 4-ethoxy- 
3-(5.7-dimethyl-4-oxa-3,4-dihydroimidazo[5,l-fl[l,2,4]triazin'2-yl)- 
benzenesulphonyl chloride and 130 mg (0.784 mmol) of I-(2-pyriniidinyl)- 
piperazine, 38 mg (28.2% of theory) of 2-[2-ethoxy-S-(4-(2-pyrimidinyl)-piperazine- 
1 -sulphonyl)-phenyl]-5,7'dimethyl-37/-imidazo-[5,l -f|[l^,4]tria2in-4-one are 
obtained. 

200 MHz *H-NMR (CDCI3): 1.6, t, 3H; 2.68, s. 3H; 2.72, s, 3H; 3.12, t, 4H; 3.96, t, 
4H; 434, q, 2H; 6.5, t, IH; 7.18, d, IH; 7.9. dd. IH; 8.28. d. 2H; 8.51. d, IH; 9.7. bs, 
IH. 
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Example 9 



2-[2-Ethoxy-5-{morpholine-4-su!phonyl)-phenyl]-5,7-dimelhyl-3^- 
iniidazo[5,l-f][l,2,4]triaziii-4-one 




O 



By the same method, starting with 100 mg (0.261 mmol) of 4-ethoxy- 
3-(5,7Hdimethy!-4-oxo-3,4-dihydroimida2o[5, 1 -f|[ 1 ,2,4]triazin-2-yl)- 
benzenesulphonyl chloride and 70 mg (0.784 mmol) of moipholine, 28 mg (24.2% of 
theory) of 2-[2-cthoxy-5-(morphoIinc-4-sulphonyi)-phenyl]-5,7-dimethyl-3i/- 
10 imida2o[5,l-f][l,2,4]triazin-4-one are obtained. 



200 MHz 'H-NMR (CDCb): 1.53, t, 3H; 2.69, s, 3H; 2.72, s, 3H; 3.06, t, 4H; 3.77, t, 
4H; 4.39, q, 2H; 7.2, d, IH; 7.91, dd, IH; 8.51, d, IH; 9.78, bs, IH. 
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Examole 10 

2-[2>Ethoxy'5-(l,4-dioxa-^aza5piFo[4.4]nonane-6-sulphonyl)-phenyl]-5,7-dimethyl- 
3//-imi(la2o[5, 1 -f][ 1 ,2,4]triazin-4-onc 




By die same method, starting with 100 mg (0.261 mmol) of 4-ethoxy- 
3-(S,7-dimethyl-4-oxo-3,4-dihydFoiroidazo[5,l-f][l,2,4]triazin-2-yt)- 
benzenesulphonyl chloride and lOOmg (0,784 mmol) of l,4>dioxa' 
6-azaspiro[4.4]nonanc, 45 mg (35.3% of theory) of 2-[2-€thoxy-5-<l,4-dioxa- 
1 0 6-a2aspiro[4.4]noiiane-6-sulphonyl)-phenyl]-5 ,7-dimethy l-3//-imidazo[5, 1 -f] [ I ^A]- 
triazin-4-one. 



15 



200 MHz 'H-NMR (CDCb): K58, t, 3H; 2.02, t, 2H; 2.61, s, 3H; 2.65, s, 3H; 3.32, s, 
2H; 3.41, t, 2H; 3.88, m, 4H; 4.34, q, 2H; 7.17, d, IH; 7.92, dd, IH; 8.51, d, IH; 
9.92, bs, IH. 
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Example 11 

N,N-Bis-(2.methoxyethyI)-4-ethoxy-3-{5J-<limethyM-oxo-3,4-dihyd^^ 
imi<lazo[5, 1 -f]-[ 1 ^,4]triazin-2-yl)-bcn2enesulphonamide 




0=S=O 

By the same method, starting with 100 mg (0.261 mmol) of 4-cthoxy- 
3-(5J-dimethyl-4-oxo-3 ,4-dihydroimidazo[5 , 1 -f]( 1 .2,4]1riazin-2-yl)-benzene- 
sulphonyl chloride and 100 mg (0,784 mmol) of bis-<2-methoxyethyl>amine, 37 mg 
(27,5% of theory) of N,N-bis-(2-methoxy-ethyl)-4-ethoxy-3-(5,7^imethyl-4-oxo- 
3,4-dihydroimidazo[5,l-f|[l,2,4]triazin-2-yl)-benzenesu]phpnamide are obtained. 



200 MHz 'H-NMR (CDCl3):1.58, t, 3H; 2.61, s, 3H; 2.64, s, 3H; 3.3, s, 6H; 3.46, t, 
4H; 3.56, t, 4H; 4.32, q, 2H; 7.12, d, IH; 7.95, dd, IH; 8.51. d, IH; 9.9, bs. IH 
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Examnle 12 

N-(3-IsoxazolyI)-4-€thoxy-3-(5,7-dimethyl-4-oxo-3,4-dihydro- 
imidazo[5,l -f][ 1 ,2,4]thazin-2>yl)*benzenesulphoaamide 




By the same method, staiting with 100 mg (0.261 mmoi) of 4-ethoxy- 
3-(5,7-dimethyl-4-oxo-3,4-dihydroimidazo[5,l-f|[l,2,4]triazin-2-yI)- 
benzenesulphonyl chloride and 70 mg (0.784 mxnol) of 3-aminoisoxazoU 20 mg 
(17^/o of theory) N-(3-isoxazoIyl)-4-cthoxy-3-(5,7-dimcthyl-4-oxo- 
10 3,4*dihydroimidazo[S,l-q[l^,4]tnazin-2-yl>benzenesulphonamide are obtained. 



200 MHz 'H-NMR (CDCb): 1.6, t, 3H; 2.73, s, 3H; 2.81, s, 3H; 4.35, q, 2H; 6.6, d, 
IH; 7.14, d, IH; 8.05. dd. IH; 8.27, d, IH; 8.63, d, IH; 9.61, bs, IH. 
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P»amplel3 

2-[2-Ethoxy-5-(2-t-butoxycarbonylammomethylmorpho!inc-4-sulphonyl>-iAenyl]- 
5,7^iniethyl.3/f-iinidazo[5, 1 -f][ 1 ,2,4]triazin-4-one 



By the same method, starting with 100 mg (0.261 mmol) of 4-cthoxy^ 
3-(5,7Hiimethyl-4-oxo-3,4-dihydroimidazo[5,l-fl[l^,4]triazin-2-yl)- 
benzenesulphonyl chloride and 170 mg (0.784 mmol) of 2-t-butoxycarbonyl- 
aminomethylmorpholinc, 64 mg (42.2% of thcoty) of 2-[2-cthoxy-5-(2-t- 
butoxycarbonylaminomethylmorpholine-4-su!phonyl)-phenyl]-5,7-dimethyl-3^- 
iinidazo[5, 1 -f] [ 1 ^.4]triazin-4-one arc obtained. 
Mass spectrum: 563 (M+H) 




o=s=o 
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Example 14 

2-[2-Ethoxy-5-(4-phenylpiperazine-l-sulphonyl)-phenyl]-5,7-dimethyl-3//- 
imidazo[S, 1 -f]-[l ,2,4)triazin-4-one 




By the same method, starting with 100 mg (0.261 mmol) of 4-cthoxy- 
3-(5,7-dimethyl-4-oxo-3,4-dihydroimidazo[5,l-fl[l,2.4]triazin-2-yl)- 
benzenesulphonyl chloride and IBOmg (0.784 mmol) of l-phenylpiperazine« 38 mg 
(283% of theory) of 2-[2-cthoxy-5-(4-phenylpipera2ine-l-sulphonyl)-phenyl]- 
10 S,7-dixnethyl>3//-imidazo[S, 1 -f|[l,2»4]triazin-4K)ne are obtained. 

200 MHz ^H-NMR (CDCl3):1.62, t, 3H; 2.72, s, 3H; 2.77, s, 3H; 3.25. m, 8H; 4.38, 
q, 2H; 6.92, m, 2H; 7.02, d, IH; 7.18-7.37, m, 3H; 7.94, dd, IH; 8.55, m, IH; 9.79, 
bs, IH. 
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Exampie IS 

2-[2-Ethoxy-5-(3-hydroxy-3-methoxymethylpynt>lidmc-l-sulphonyl)-phOT^ 
5,7-<limethyl-3/^imidazo[5, 1 -f][ 1 ,2,4]triazin-4-one 




By the same method, staxting wi^ 100 mg (0^61 nuno!) of 4-ethoxy- 
3-(5,7-dimethyl-4-oxo-3,4-dihydroimidazo[5, l-q[ 1 ,2,4]triazin-2-yl> 
benzenesulphonyl chloride and 100 mg (0.784 mmol) of 3-hydroxy- 
3-methoxymethyIpyiTOIidine. 30 mg (23.5% of theory) of 2.[2-ethoxy-5-(3-hydroxy- 
3-methoxymethylpyrrolidine- 1 -sulphonyl)-phenyl]-5,7-dimethyl-3//- 
imida2o[5,l-f][l,2,4]triazm-4-one are obtained. 
Mass spectrum: 478 (M+H) 
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Examplc 16 

2-[2-Ethoxy-5-(4-mcthyl-pipcra2ine-l-sulphonyl)-phenyl]-5-raethyl-7-propyl-3^f- 
imida2o[5, 1 -f][ 1 ,2,4]triazin-4-one 




1^3 g (Smmol) of 4-ethoxy-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-iiiiida2o[5,l- 
f][l,2,4]triazin-2-yl)-benzenesulphonyl chloride arc dissolved in 40 ml of 
dichlorometliane and cooled to 0**C. After addition of a spatula tip of DMAP, 0.90 g 
(9.00 mmol) of N-methylpiperazine are added, and the reaction mixture is stirred at 
room temperature overnight. The mixture is diluted with dichloromethanc, the 
organic phase is washed twice with water and dried over sodium sulphate and the 
solvent is removed under reduced pressure. Crystallization from ether gives l^S g 
(88%) of a colourless solid. 

200 MHz *H-NMR (CDCI3): l.Ol, t, 3H; 1.59. t, 3H; 1.88, hex, 2H; 2.29, s, 3H; 2.51, 
m, 4H; 2.63, s, 3H; 3.00, t, 2H; 3.08, m, 4H; 4.33, quart., 2H, 7.17, d, .IH; 7.88, dd, 
IH; 8.44, d, 1H;9.75, s, IH. 
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Example 17 

2-[2-Ethoxy-5-{4-methyl-pipei^ine-l-sulph(myl)-phenyl]-5-metfiyl-7-propyl-3/f- 
imidazo[5,l-f|[l^,4]triaziii-4-one lactate 




0=S=0 CH3 




100 mg (0.211 ramol) of 2-[2-€thoxy-5-(4-methyl-piperazine-l-sulphonyl)-phenyl]- 
5-methyl-7-propyl-37/-imidazo[5,l-f][l,2,4]triazm-4-one are suspended in 5 ml of 
ether and admixed with 20 mg of an 85% strength solution of lactic acid in water. 
The mixture is stirred at room temperature for 10 minutes and evaporated to dryness. 
The residue is titrated with ether and filtered off with suction. This gives llOmg 
(92%) of 2-[2-ethoxy-5-(4-methyl-piperazine-l -sulphonyl)-phenyl]-5-methyl- 
7-propyl-3//-imida2o[5,l-fl[l ,2,4]triazin-4-one lactate. 

200 MHz 'H-NMR (DMS0-d6): 0,92, t. 3H; 1.22. d. 3H; 1.31. t, 3H: 1.74, m, IH; 
2.15, s. 3H; 2.38, m, 4H; 2.81, t, 2H; 2.91, m, 4H; 4.05, quart, IH; 4.21, quart. 2H; 
7.40, d, IH; 7.85, m, 2H; 1 1.71, s, broad, IH. 
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Example 18 

2-[2-Ethoxy-5-(4-methyl-pipcr^ine-l-suIphonyl)-phenyI]-5-mcthyl-7-propy!-3f/- 
imtdazo[5, 1 -f][ 1 ,2,4]tria2in-4-one hydrochloride 




'3 

100 mg (0.211 mmol) of 2-[2-€lhoxy-5-(4-methyl-piperazinc-l-sulphony!)-phenyl]- 
5-methyI-7-propyU3//-iinidazo[5,l-f][I^»4]triaziTi*4*one are suspended in 5 ml of 
diethyl ether, admixed with 0.23 ml of a IM solution of HCI in ether and stirred at 
room temperature for IS minutes. The solvent is removed under reduced pressure. 
10 This gives 107 mg (97%) of 2-[2-ethoxy-5-(4-methyl-pipcrazine-l-sulphonyl)- 
phenyl]-5-methyl-7-propyl-3i/-imidazo[5,l -fl[l ,2,4]triazin-4-one hydrochloride. 

200 MHz ^H-NMR (DMSO-dfi): 0.93, t, 3H; 1.35. t. 3H; 1.75. sex., 2H; 2.72. s. 3H; 
2.86, m, 4H; 3.15, m. 2H; 3.45. m, 2H; 3.81, m, 2H; 4.25. quart, 2H; 7.45, d. IH; 
15 7.95, m, 2H; 1 1.39. s, IH; 1 1.90, s, IH. 
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Example 19 

2-(2.Ethoxy-5-(4-ethyl-piperazine-l-sulphonyI>phenyl]-5-mcthyl-7-propyl-3//- 
imidazo[5,l-f][l,2,4]triazin-4-one 



470 mg (l.Hiranol) of 4-ethoxy-3-(5-methyl-4-oxo-7-propyl-3,4-dihydio- 
imi<lazo[5,l-f|[l,2,4]triazin-2-yl)-benzenesulphonyl chloride are dissolved in 20 ml 
of dichloromethane and cooled to 0°C. 390 mg (3.42 mmol) of N-ethylpipcrazine are 
added, and the reaction mixture is stirred at room temperature ovemight. The mixture 
is diluted with dichloromethane, the organic phase is washed twice with water and 
dried over sodium sulphate and the solvent is removed under reduced pressure. 
Ciystallization from ether gives 370 mg (66%) of a colourless solid. 

400MHz*H-NMR(CDCl3): 1.01, t,3H; L59,t,3H; 1.88, hex, 2H; 2.42, quart, 2H; 
2.56. m, 4H; 2,63, s, 3H; 3.00. t, 2H; 3.10. m. 4H; 4.33, quart., 2H. 7.17, d, ,1H; 7.88, 
dd,lH; 8.44, d,lH; 9.75, s,lH. 




-105- 



Examplc 20 

2-[2-Ethoxy-5-(4-cthyl-pipera2ine- 1 -sulphonyl)-phenyl]-5-methyl-7-propyl-3//- 
iTnidazo[5,l-f][l,2,4]triazm-4-one hydrochloride 



0.35 g (0.712 mmol) of 2-[2-elhoxy-5-(4-cthyl-piperazine-l-suIphonyl)-phenyl]-5- 
mcthyl-7-propyl-3/ir-imidazo[5,l-f][l,2,4]triazin-4-one are suspended in 8 ml of 
ether and dichloromethane is added until a homogeneous solution is formed. 0.8 ml 
of a IM solution of HCl in ether is added, and the mixture is stirred at room 
temperature for 20 minutes and filtered off with suction. This gives 372 mg (99%) of 
2-[2-ethoxy-5-(4-ethyl-piperazinc-l-sulphonyl)-phenyl]-5-methyl-7-propyl-3//- 
imidazo[5,l-f][l ,2,4]tnazin-4>one hydrochloride. 

200 MHz 'H-NMR (DMSO.d<): 0.96. t, 3H; 1.22, t, 3H; 1.36, t, 3H; 1.82, sex., 2H; 
2.61, s. 3H; 2.88, m, 2H; 3.08, m, 6H; 3.50, m, 2H; 3.70, m, 2H; 4.25, quart., 2H; 
7.48, d, IH; 7.95, m, 2H; 1 1.42, s, IH; 12.45, s, IH, 
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Eiampie21 

2-[2-Ethoxy-5-(4-methyl- 1 -amino-piperazine- 1 -sulphonyl)-phenyl]-5-methyl-7- 
propyl-3A/-imidazo[5, 1 -f][U,4]tria2in-4-one 



By the same method, starting with 0,04 g (0.097 mmol) of 4-ethoxy-3-(5-mcthyl. 
4-oxo-7'propyl-3,4-dihy<ko-imida2o[5,l-f][l,2,4]triazin-2.yl)-ben2encsulphon^ 
chloride and 0.03 g (0.29 mmol) of l-amino-4-methylpiperazine, 40 mg (83%) of 
2-[2-cthoxy-5-(4-methyl-l-amino-p!perazine-l-sulphonyl)-phcnyl]-5-methyl-7- 
propyI-3/f-imidazo[5,l-f][l,2,4]tria2in-4-one are obtained. 
Rf = 0.09 (dichloromethane/mcthanol = 19:1) 




200 MHz 'H-NMR (CDCb): 1.02, t, 3H; 1.59, t, 3H; 1.90, sex., 2H; 2.22, s, 3H; 
2.40, m, 4H; 2.62, s, 3H; 2.71, m, 4H; 3,00, m, 2H; 4.32, quart., 2H; 7.14, d, IH; 
8.05,dd,lH; 8.60. d,lH. 
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Example 22 

2-[2-Ethoxy-5-{4-hydn)xycthy I- 1 -amino-piperazine- 1 •sulphonyl)-pheny IJ-S-methyl- 
7-propyl-3//-iniidazo[5,l-Q[l^,4]triazin-4-onc 




0 = S=0 CH3 




By the same method, starting with 0.04 g (0.097 mmol) of 4-cthoxy-3-(5-methyl- 
4-oxo<7-propyU3,4-dihydro-imida20[S, 1 -f|[ I ^4]triazin-2-yl)-benzenesulphonyl 
chloride and 0.04 g (0.29 nimol) of l*amino-4-hydroxyetfaylpiperazine, 46 mg (91%) 
of 2-[2-ethoxy-5-(4-hydroxyethyl- 1 -amino-piperazinc- 1 -sulphonyl)-phenyl]-5- 
methyl-7-propyl-3//-imidazo[5,l-fl[l,2,4]tria2in-4-one are obtained 
Rf = 0.08 (dichloromethane/methanol =19:1) 



200 MHz 'H-NMR (CDCI3): 1.02, t, 3H; 1.59, t, 3H; 1.90, sex., 2H; 2.49. m. 6H; 
2.62. s. 3H; 2.71, m, 4H; 3.00. t. 2H; 3.55. t. 2H; 4.31. quart. 2H; 7.14, d, IH; 8.05. 
dd, IH; 8.60, d, IH. 
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Example 23 

N,N-Bishydroxyethylaminoethyl-4-ethoxy-3<5-methyl-4-oxo-7-pn>pyl-3,4-di 
imidazo[5,l-f|[1.2,4]triazin-2-yl)ben2enesuIphonamide 



5 




By the same method, starting with 0.04 g (0.097 mmol) of 4-ethoxy-3-(5 -methyl- 
4-oxo-7-propyl-3,4-^ihydro-imida2o[5,l-f][l,2,4]triaziii-2-yl)-benzenesulphonyl 
chloride and 0.043 g (0.29 mmol) of N,N-bishydroxyethylaminocthylamine, 46 mg 
(9 1 %) of N,N-bishydroxyethylaminoethyl-4-ethoxy-3-(5-methyl-4-oxo-7-propyl-3,4- 
10 dihydro-imida2o[5,l-q[l^,4]triaziii-2-yl)benzenesulphonamide are obtained. 
RH).08 (dichloromethane/methanol=19: 1) 

200 MHz *H-NMR (CDCI3): 1.02, t, 3H; 1.53, t, 3H; 1.70, m, 2H; 1.86. sex., 2H; 
2.9, m, 9H; 2.95, t, 2H; 3.09, t, 2H; 3.65, t, 4H; 4.28, quart., 2H; 7,14, d, IH; 7.95, 
15 dd, IH; 8.35, d, IH. 
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Examplc 24 

2-[2-Ethoxy-5'(4-dimethoxyphosphorylmethyl>piperazine-l-sulphonyl)*phenyl]-S- 
incthyl-7-propyl-3//-iiiiidazo[5, 1 -f|[ 1 ,2,4]tria2in-4-one 



By the same method, starting with 0.4 g {0.97 mmol) of 4-ethoxy-3-(5-raethyl-4-oxo- 
7-propyi-3 ,4-dihyd[ro-imidazo(5, 1 -f\[\ ,2,4]triazln-2-yl)-ben2enesulphonyl chloride, 
390 mg of triethylamine and 0.86 g (2.99 mmol) of 4-dtmcthoxyphosphorylmethyU 
pipcrazine trifluoroacetate, 321 mg (53%) of 2-[2-ethoxy'5-(4-dimclhoxyphosphoiyl- 
methy 1-piperazine- 1 -sulphony l)-phenyl]-5-methy l-7-piopyl-3J7-imidazo[5 , 1 - 
fl[^>2,4]triazin-4-one are obtained. 
Rf- 0.4 (dichloromethane/methanol - 20:1) 



200 MHz *H-NMR (CDCI3): 1.02, t, 3H; 1.60. t. 3H; 1.88, sex., 2H; 2.62, s. 3H; 
2.75, m, 4H; 3.02, t. 2H; 3.1 1, m. 4H; 3.70, s, 3H; 3.75, s, 3H; 4.35. quart., 2H; 5.30, 
s, 2H; 7.18, d, IH; 7.88, dd, IH; 8.45, d, IH; 9.71, s, IH. 
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Eiamole 2S 



2-[2-Ethoxy-5-(4-diethoxyphosphory Imethyl-piperidine- 1 -sulphony l)-phenyI]-5- 
methyU7-propyU3/f-imida2o[5, !-£][ l,2.4]tria2in-4-one 




By the same method, starting with 0.4 g (0.97 mmol) of 4-€thoxy-3-(5-methyl-4-oxo. 
7ijropyl-3,4-dihydro-imidazo[5,l-£][1.2,4]triaziii-2-yl)-benzenes chloride 
and 0.86 g (3.7 mmol) of 4-dicthoxyphosphoiylmethyI-piperidine, 366 mg (49%) of 
2-[2-ethoxy-5-(4-diethoxyphosphoryUiiethyl-piperidine-l-su^hony!)-phenyl]- 
5-methyl-7'propyl-3y/-imidazo[5,l-f|[l,2,4]triazin-4-one are obtained. 
Rf = 0.4 (dichloromethane/methanol = 20: 1) 



200 MHz 'H-NMR (DMSO-d*): 0.92, t, 3H; L20, t, 6H; 1.35, t, 3H; 1.75, m, 7H; 
2.25, m, 2H; 2.82, t. 2H; 3.61, d, 2H; 3.95. quin., 4H; 4.21, quart., 2H; 7.38, d, IH; 
7.87, m,2H; 11.70,s,lH. 
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Exainple26 

2-[2>Ethoxy-5-(4-hydn)xy-pip€ridine-l-sulphonyl)-phenyl]-5-methyi-7-propyl-3//- 
imidazo[5, 1 -f][ t ^,4]triazio-4-one 



By the same method, starting with S31 mg (1.29 mmol) of 4-ethoxy-3-(5-methyU 
4-oxo-7-propy]-3,4-dihydrO':imidazo[5, 1 -f][ 1 ,2,4]triazin-2-yl)-benzenesulphonyl 
chloride and 393 mg (3.88 mmol) of 4-hydroxypiperidinc, 400 mg (64%) of 2-12- 
ethoxy-5-(4-hydroxy-piperidinc-l-sulphonyI)-phcnyl]-5-methyl-7-propyl-3//- 
imidazo[5,l-f|[l,2,4]triazin-4-one are obtained. 

200 MHz *H-NMR (DMSO-d6): 0.941. t, 3H; 1.32, t, 3H; 1.45, m, 2H; 1.71, m, 4H; 
2-48, s, 3H; 2.82, m, 4H; 3.1 l,m, 2H; 3.55, m. IH; 4.20. quart., 2H; 4.72, d, IH, 7.39, 
d,lH; 7.87. m, 2H; 1 1.70. s, IH. 




o=s=o 



CH3 
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Example 27 

2-{2-Ethoxy-5-[4-(2-hydroxy-ethyl)-piperazine-l-sulphoayl]-phenyl}-5-mcthyl- 
7-propyl-3//-imidazo[5,l-f][l,2,4]triazin-4-one 



5 




By the same method, starting with 41 1 mg (1 mmol) of 4-ethoxy-3-(5-methyl-4-oxo- 
7.piopy|.3,4-dihydro-imidazo[SJ-q[lA4]triaziiJ.2-yl)-^ chloride 
and 391 mg (3 mmol) of 4-hydioxyethylpiperazine, 380 mg (75%) of 2-{2-etlioxy- 
5-[4-(2-hydroxy-ethyl)-pipeTazine-l-sulphonyl]-phcnyl}-5-methyl-7-propyl-3J/- 
10 iraidazo[5,l-f|[l,2,4]tria2iii-4-one are obtained 
Rf = 0.198 (dichloromethane/methanol = 95:5) 



15 



200 MHz *H-NMR (CDa3):1.02. t, 3H; 1.61, t, 3H; 1.87. hex., 3H; 2.60, m, 7H; 
3.00, t, 2H; 3.10, m, 4H; 3.60. t, 2H; 4.36, quart., 2H; 7.18. d. IH, 7.89. dd, IH, 8.47, 
d,lH,9.71.s.lH. 
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Eiamole 28 

2- {2-Ethoxy-5-[4-(2-hydroxy-ethyl)-pipcrazine- 1 -sulphoDyl]-phcnyl) -5-methyl-7- 
propy]-3^-imidazo[S, 1 -f][ 1 ,2,4]triazin-4-ODe hydrochloride 



200 mg (0.39 imnol) of 2-{2-ethoxy-5-[4-(2-hydroxy-ethyl)-p^perazine-l-sulphonyl]- 
phenyL}-S-methyl-7-propyl-3/^imidazo[S,l-f][l,2,4]triazm-4-one are suspended in 
ether, admixed with 2 ml of a IM solution of HCl in ether and stirred at room 
temperature for 20 minutes. The solvent is removed, giving 209 mg (100%) of 
2- {2-ethoxy-5-[4-(2-hydroxy-ethyl)-pipera2ine- l-sulphonyl]-phenyl} -5-methyl- 
7-propyl-3//-imidazo[5 , 1 -f] [ 1 ,2,4]triazin-4-one hydrochloride. 

200 MHz 'H-NMR pMSO-d6): 0.96, t, 3H; 1.35. i, 3H; 1.70, sex,, 2H; 2.59, s, 3H; 
2.85, t, 2H; 2.99, t, 2H; 3.18, m, 4H; 3.59, d, 2H; 3.75, m, 4H; 4.25, quart., 2H; 7.49, 
d. IH; 7.95. m. 2H; 10.62, s, IH; 12.31, s, IH. 
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Example 29 

2- { 2-Ethoxy-5-[4-{3-hydroxy-propyl)-pipcra2me- 1 -sulphonyl]-phenyl} -5-mcthyl- 
7-propyl-3//-iinidazo[5, 1 -fl[ 1 ,2,4] triazin-4-one 



By the same method, starting with 150 mg (0.37 mmol) of 4-ethoxy-3-(5-methyl- 
4-oxo-7-propyl-3,4-<lihydro-imidazo[5, 1 ,2,4]triazin-2-yl)-ben2enesviIphonyl 
chloride and 158 mg (1.09 mmol) of 4-(3-hydroxypropyl)-piperazine, 167 mg (83%) 
of 2-{2-ethoxy'-5-[4-(3-hydroxy-propyl>-piperazine-l-sulphonyl]-phenyl}-5-methyl- 
7-propyl-3/^.imidazo[5,l-fl[l,2,4Jtriazin-4-one are obtained. 
Rf = 0.52 (dichlorometijane/methanol = 10:1) 



200 MHz *H-NMR (CDCWil.Oa. t, 3H; 1.61, t, 3H; 1.70, m, 5; 2.62 m. 8H; 3.00, t, 
2H; 3.10, m, 4H; 3.72, t, 2H; 4.36. quart., 2H; 7.18, d, IH, 7.89, dd, IH, 8.47, d, IH. 
9.71, s, IH, 
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Example 30 

N-Allyl-4-ethoxy-N-(2-hydroxy-ethyl)-3-(5-mcthyl-4-oxo-7-propyl-3,4-dihydro- 
iinidazo[5, 1 -f][l »2.4]tria2in-2-yl)benzenesulphonaniide 




By the same method, starting with 420 mg (1.02 mmo!) (1 mmol) of 4-ethoxy- 
3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5, 1 -f][ 1 ,2,4]triazin-2-yl)- 
benzenesulphonyl chloride and 300 mg (3 mmol) of allyLhydroxyethylamine» 400 mg 
(82%) of N-allyl-4-€thoxy-N-(2-hydroxy-ethyl)-3-(5-methyl-4-oxo-7-propyl- 
10 3,4-dihydro-imidazo[S, 1 -f|[ 1 ,2,4]triazin-2-yl)benzenesulphonamide are obtained 
Rf » 0.345 (dichloromethane/methanol = 95:5) 

200 MHz 'H-NMR (CDCl3):1.02, t, 3H; 1.61. t, 3H; 1.90, m, 2H; 2.22, s, broad. IH; 
2.62. s. 3H; 2.99. t, 2H; 3.31, t, 2H; 3.78, t. 2H; 3.92, d, 2H; 4.37, quart., 2H; 5.23, 
15 m, 2H; 5.71, m, IH; 7.15. d, IH; 7.98, dd, IH; 8.56, d, IH; 9.66. s, IH. 
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Example 31 

N-Ethyl-4-ethoxy-N-{2-hydroxy-ethyl)-3-(5-methyl-4.oxo-7.propyI-3.4-dihydro- 
imida2o[5, 1 -f] [ 1 ,2,4]afia2in-2-yl)ben2eaesulphonamide 




By the same method, starting with 411 mg (l.Omraol) of 4-ethoxy-3-(5-methyl- 
4-oxo-7-propyl-3,4Kiihydro-imidazo[5,l-f|[U,4]triazin-2-yl>bcn2enesulphonyl 
chloride and 267 mg (3 mmol) of ethylhydroxyethylamine, 325 tng (70%) of N-ethyl- 
4-cthoxy-N-(2-hydroxy-ctliyl)-3-(5-mcthyl-4-oxo-7-propyl-3,4-dihydro- 
imida2x>[5 J-f][l,2,4}triazin-2-yl)benzenesijlphonami^^ are obtained. 
Rf « 0.29 (dichloiomethane/methanol 95:5) 



200 MHz *H-NMR (CDCl3):1.02, t, 3H; 1.20, t, 3H; 1.61, t, 3H; 1.88, sex.. 2H; 2.30, 
s, broad, IH; 2.62, s, 3H; 2.99, t, 2H; 3.32, m, 4H; 3.78, t, 2H; 3.80, m, 2H; 4.37, 
quart.. 2H; 7.15. d. IH; 7.98, dd, IH; 8.56, d, IH; 9.70. s. IH. 
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Example 32 

N,N-Dielhyl-4-ethoxy-3-(5-methyl-4-oxo-7-propyl-3,4-dihydn)- 
ixnidazo[5, l-f][l ,2,4]triazin-2-yl)ben2enesulphonamide 




0=S=0 CH, 

rS 

CH3 CHj 

By the same method, starting with 400 mg (0.97 mmol) of 4-€thoxy-3-(5-methyl- 
4-oxo-7-propyI>3,4-dihydro-tinidazo[S,l-f][l,2,4]triazin-2-yl)-benzenesulphon 
chloride and 210 mg (2.92 xnmol) of diethylamine, 398 mg (89%) of N,N-diethyl-4- 
ethoxy-3-(5-methy l-4-oxo-7-propyl-3 »4-dihydro-imida2o[5,l -f][ 1^ ,4]iriazin- 
2-yl)benzenesiilphonamide are obtained. 
Rf = 0.49 (dichloromethane/methanol = 20:1) 

200 MHz 'H-NMR (CDCl3):1.02. t, 3H; 1.20, t, 6H; 1.49, t, 1.61, t, 3H; 1.88, sex., 
2H; 2.30, s, broad, IH; 2.62. s, 3H; 2.99, t, 2H; 3.32, m, 4H; 3.78, t. 2H; 3.80, m, 2H; 
4.37. quart., 2H; 7.15. d, IH; 7.98, dd, IH; 8.56, d, IH; 9.70, s. IH. 



-118- 



Enamnle 33 

N-(2-Methoxyethyl)-3-(5-methyM-oxo-7-propyl-3,4-dihydro- 
imidazo[5,l-f][l^,4]tiiazin-2-yl)-4-cthoxy-benzenesulphonamide 




By the same method, starting with 1.23 g (3 mmol) of 4-ethoxy-3-(5-methyl^oxo-7. 
propyl-3,4-dibydro-imidazo[5, 1 -f| [ 1 ,2,4]triazin-2-yl>.ben2enesulphonyl chloride and 
680 mg (9 mmol) of 2-methoxyethylamine, 900 mg (67%) of N-{2-methoxycthyl)- 
3-(5-mettiyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5, 1 -f][ 1 ^,4]triazm-2-yl)-4-ethoxy- 
benzenesulphonamide are obtained. 
Rf= O^S (dichloFomethane/methanol = 9S:S) 



400 MHz *H.NMR (CDCb): 1.01. t, 3H, L58, t, 3H; 1.88, sex., 2H; 2.62, s, 3H; 
3,01, t, 2H; 3.18. quart., 2H; 3.30, s, 3H; 3.45, t, 2H; 4.32, quart., 2H; 5,12. t. IH; 
7.13, d, IH. 7.97. dd, IH, 8.53, d, IH; 9.82, s, IH. 
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Example 34 

N-(2-N4si-Dime%lethyl)-3K5-mcthyl-4-ox<>-7-propyi-3,4-dihyclro- 
imidazo[5, 1 -f] [ 1 ^,4]tnazin-2''yl)-4>ethoxy*benzenesu]phonamide 




0=S=0 CH3 



5 




By the same method, starting with 210 mg (0.49 mmol) of 4-ethoxy-3-(5-methyl- 
4-oxo-7-propyl-3,4-dihydro-unidazo[5, 1 -f|[l ,2»4]triazin-2-yl>-benzenesulphonyl 
chloride and 130 mg (9 mmol) of 2-N,N-dimethylethylamine, 1 SO mg (59%) of N-(2- 
N,N-dimethylethyl)-3-(5«methyl-4-oxo-7-propyl-3,4-dihydro-imida2o[5, 1 - 
10 f|[ 1 ^,4]triazin-2-yl)^4-ethoxy-benzenesiilphonamide are obtained. 

200 MHz 'H-NMR (CDCb): 1.01. 1, 3H, 1.62, m, 4H; 1.88, sex., 2H; 2.11, s. 6H; 
2.39, t, 2H; 2.63. s, 3H; 3.01. m. 3H; 4.38. quart., 2H; 7.13. d, IH. 7.97, dd, IH, 
8.53, d,lH; 9.82, s, IH. 
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Examole 35 

N-[3-(KMorpholino)propyl]-3-(5-methyl-4-oxa.7-propyl-3,4-dihydro- 
imidazo[5,l-fl[l,2,4]tria2in-2-y!)-4-ethoxy-bcn2enesulphonamide 




By the same method, starting with 1.23 g (3 mmol) of 4-ethoxy-3-(5-methyl^^xo-7- 
propyI-3,4-dihydro-imidazo[5,l-f][l,2,4]tiiazin-2.yl)-ben2enesulphonyl chloride and 
1.3 g (9 mmol) of 3-(l-morpholino)-propylamine, 1.38 g (88%) of 
N-[3-(l-moipholino)propyl]-3-(S-methyl-4-oxo-7-propyl-3,4-dihydn)- 
imidazo[5,l-f][l A4]triazin-2-yI)-4^oxy-benzcnesulphonamide are obtained. 
Rf = 0.23 (dichloromethane/methanol = 95.$) 



200 MHz 'H-NMR (CDCI3): 1.01, t, 3H. 1.58, t, 3H; 1.72, m, 2H; 1.88, sex., 2H; 
2.46, m, 6H; 2.62, s, 3H; 3.01, t. 2H; 3.15, t, 2H; 3.71, t, 4H; 4,32, quart., 2H; 7.13, 
d, IH. 7.97, dd, IH. 8.53, d. IH; 9,79, s, IH. 
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Example 36 

N-{3-[l-(4-Methyl)pipera2ino]-propyI}-3-(5-methyl-4-ox(>-7-propyl-3,4-dihydro- 
imiciazo[5, 1 -f][ 1 ,2,4]triazin-2-y l)-4-€thoxy-beiizenesulphonamide 




By the same method, starting with 0.04 g (0.097 mmol) of 4-ethoxy-3-(5-methyl- 
4-oxo-7-propyl-3,4-dihydro-imidazo(5, 1 -f][l ,2,4]triazin-2-yl)-ben2enesulphonyl 
chloride and 0.05 g (0.29 mmol) of 3-[l-(4-methyl-)piperazino]-propylamine, 0.04 g 
(77%) of N-{3-[l-(4-mcthyl)pipcrazino]-propyl}-3-(5-methyl-4-oxo-7-propyl- 
3 ,4-dihydxx>-imidazo[5, 1 -f][ 1 ,2,4]triaztn-2-y])-4-ethoxy-benzenesulphonamide is 
obtained. 

Rf = O.l 1 (dichloromethane/methanol = 95:5) 

200 MHz *H-NMR (CDCb): 1.01, t, 3H. 1.55, t, 3H;1.68. m, 2H; 1.88. sex.. 2H; 
2.27. s, 3H; 2.45, m, 8H; 2.62, s, 3H; 2.98, m, 3H; 3.10. t, 2H; 3.46. s. IH; 4.30, 
quart., 2H; 7.13. d. IH, 7.97, dd, IH, 8.53. d, IH. 
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Example37 

2-{2-Ethoxy-5-[4-(2-methoxy'^thyI)-pipcrazine-l-siriph(myl]-phenyl}-5-meth^ 
7-pn)pyl-3//-imida2o[5,l-f][l,2,4]triazin-4.one 



5 




By the same method, starting with 40 mg (0.097 mmol) of 4-ethoxy-3-(5-methyl- 
4-oxo-7-propylO,4-dihydix>-imida2o[5J-f][l,2,4]triazin-2-yl)-beiizenesulphonyl 
chloride and 40 mg (0.29 mmol) of 4-methoxyethylpipera2inc, 50 mg (99%) of 2-{2- 
ethoxy-5-[4-(2-methoxy-ethyl)-pipe^azine- 1 -sulphonyl]-pheny I } -5-methyl-7-propyl- 
10 3^-imidazo[5,l-fltl,2,4]triazin-4-one arc obtained. 
Rf = 0.27 (didiloromethane/methanol = 95:5) 



15 



200 MHz »H-NMR (CDCl3):1.02, t, 3H; 1.61, t, 3H; 1,87, hex., 3H; 2.60, m, 9H; 
2.97, t, in; 3.10, m, 4H; 3.60, s, 3H; 3.46, t, 2H; 4.36, quart.. 2H; 7.18, d, IH, 7.89, 
dd,lH, 8.47. d,lH, 9.71, s,IH. 
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Example 38 

2-{2-Ethoxy-5-[4-(2-N,N-dimethyl-ethyl)-piperazine- ! -sulphonylJ-phenyll-S- 
inethyl-7-propyl-3/f-imidazo[5, l-f|[ 1 ^,4]triazin-4-one 




0 = S=0 CHg 




5 H3C-''-CH3 

By the same method, starting with 40 mg (0.097 mmol) of 4-ethoxy-3-(5-methyl- 
4-oxo-7-propyl-3,4Klihydro-imida2o[5,l-fl[l^,4]triazin-2-yl)-beiizenesulphonyl 
chloride and SO mg (0.29 mmol) of 4>(2-N,N'dimethyl)-€thylpiperazine, 50 mg 
(99%) of 2-{2-ethoxy-5-[4-{2-N,N-dinicthyl-ethyl)-piperazine-l-sulphonyl]-phenyl}- 
10 5-tnethyl-7-propyl-3//-itnidazo[S«l-f|[1^.4]triaziD-4-one are obtained. 
Rf = 0.1 1 (dichloromethane/methanol = 95:5) 

200 MHz *H-NMR (CDCl3):1.02, t, 3H; 1.61, t, 3H; 1.87, hex.. 3H; 2.20. s, 6H; 2.42. 
m, 4H; 2.58. m, 4H; 2.63. s, 3H; 2.99. m. 3H; 3.10, m. 4H; 4.36, quart., 2H; 7.18, d, 
15 IH, 7.89, dd, IH. 8.47, d, IH, 9.71, s, IH. 
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Example 39 

2-{2-Ethoxy-5-[4-(3-N,N-dimethyl-propyl)-piperazin-Nsulphonyl]-phenyl}-5- 
methyl-7-propyl-3i/-imidazo[5,l-f][l,2,4]tria2in-4-one 



By the same method, starting with 100 mg (0,243 mmol) of 4-ethoxy-3-{5-methyl- 
4K)xo-7-propy^3,4-dihydro-imidazo[5, 1 -f][ 1 ,2,4]triazin-2-yl)-benzenesulphonyl 
chloride and 130 mg (0.73 mmol) of 4-(3-N^-dimethyl)-propylpipcra2ine, 72 mg 
(54%) of 2-{2-ethoxy-5-[4^3-N,N-dimethyI-propyl>piperazine-l-sulphonyl]- 
phenyl}-5-methyl-7-propyl-3//-imida2o[5,l-f|[l,2,4]triazin-4-one are obtained. 
Rf = 0.08 (dichloromethane/methanol = 95:5) 

200 MHz 'H-NMR(CDCl3):1.02, t. 3H; 1.61, t, 3H; 1.87. sex.. 3H; 2.20, s, 6H; 2.25, 
m, 2H; 2.38. t. 2H; 2.52, m, 4H; 2.63. s, 3H; 2.99, m. 6H; 4.33, quart., 2H; 7.18, d, 
IH, 7.89, dd, IH. 8.47. d, IH. 9.71, s, IH. 
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Example 40 

242-Elhoxy-5-{4Klioxolano-piperidinc-l-siilphonyl)-phenyI]-5-methyl-7-propyl-3//- 
imidazo[5,l -f][l ^,4]triazm-4«one 




By the same method, starting with lOOmg (0.243 mmol) of 4-ethoxy-3-{5-methyl- 
4K)xo-7-propy U3 ,4-dihydro-iimda2o[5, 1 -f] [ 1 ,2,4]triazin-2-yl)-ben2enesulphony I 
chloride and 100 mg (0.73 mmol) of 4-dioxolanopiperidme, lllmg (88%) of 
2-[2-ethoxy-5-(4-dioxolano-piperidme- 1 •sulphonyl)-pheny t]-5-methy U7-pF0pyl-3//- 
1 0 imidazo[5, 1 -f][l ,2,4]triazin'4-one are obtained. 

200 MHz 'H-NMR (CDCb): 1.02, t, 3H; 1.61, t, 3H; 1.80, m, 6H; 2.63, s, 3H; 2.99, t, 
2H; 3.20. m. 4H; 3.90. s, 4H; 4J3. quart, 2H; 7.18, d, IH, 7.89, dd. IH, 8.47, d, IH, 
9.71, s, IH. 
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Example 41 

2-[2-Ethoxy-5-(4-(5-methyl-4-f\jroxanecaibonyl)-pipcra2mc- 1 -sulphonyl)-phenyl]- 
5-methyl-7-propyl-3/f-imidazo[5,l-f][l^,4]tria2m^ne 




410 mg (l.OmmoI) of 4-ethoxy-3-(5-methyI-4-oxo-7-propyl-3.4-dihydro- 
imidazo(5,l-fI[l^,4]triazin-2.yl>benzenesulphonyl chloride are dissolved in 10ml 
of dichloromethane and cooled to 0**C. 590 mg (2.00 mmol) of l-(5-methyl- 
4<furoxanecarbonyl>-piperazine trifluoroacetate and 400 mg of triethylamine are 
added, and the reaction mixtuie is stirred at room temperature overnight. The mixture 
is diluted with dichloromethane, the organic phase is washed with ammonium 
chloride solution, IM hydrochloric acid and water and dried over sodium sulphate 
and the solvent is removed under reduced pressure. Crystallization from ether gives 
448 mg (74%) of a colourless solid. 



200 MHz 'H-NMR (CDCI3): 1.01, t, 3H; 1 .59, t, 3H; 1.88, hex, 2H; 2.25, s, 3H; 2.63, 
s, 3H; 3.00, t, 2H; 3.20, m, 4H; 3.90, m, 2H; 4.02. m, 2H; 4.33. quart,, 2H, 7.19, d. 
IH; 7.89, dd, IH; 8.48, d. IH; 9.57, s, IH. 
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Exampie 42 

2-{2-Ethoxy-5-[4-acctyUpipera2ine-l-sulphonyl]-phcnyl}-5-!nethyl-7-propyl-3//- 
iiiiidazo[5, 1 -f] [ 1 ,2,4]tria2in-4-one 




By the same method, starting with 40 mg (0.097 mmol) of 4-ethoxy-3-(5-inethyl- 

4- oxo-7-propyl-3,4-dihydro-imida2o[5, 1 -f] [ 1 ,2,4]tria2in-2-yl)-ben2enesulphonyl 
chloride and 40 mg (0.29 mmol) of N-acetylpiperazine, 9 mg (18%) of 2-{2-cthoxy- 

5- [4-8cetyl-piperazine- l-sulphonyl]-phenyl } -S-methyl'7-propyl-3//-imidazo[S, 1- 
10 f|[ 1 ,2,4]tnazin-4-one are obtained. 

Rf = 0.34 (dichloromethane/methanol = 95:5) 

200 MH2 'H-NMR (CDCb): 1.02, t, 3H; 1 .61, t, 3H; 1 .87, sex., 3H; 2.05, s, 3H; 2.63, 
s, 3H; 3.00, ra, 6H; 3.59, m, 2H; 3.72, m, 2H; 4.33, quart.. 2H; 7.18, d, IH, 7,89, dd, 
15 IH, 8.47, d,lH, 9.71, s,lH. 
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Example43 

2-{2-Ethoxy-5-[4-fonnyl-piperazine-l-sulphonyl]-phenyl}-5-me%l-7^ropyI-3//- 
imidazo[5,i-f][l^,4]triazm-4-one 



By the same method, starting with 40 mg (0.097 mmol) of 4-ethoxy-3-(5-niethyl- 
4-oxo-7-propyl-3 ,4-dihydro-imidazo[5, 1 -f] [ 1 ,2,4]triazin-2-ylVbenzenesuIphonyl 
chloride and 30 mg (0.29 mmol) of N-formylpiperazine, 35 mg (73%) of 2-{2- 
ethoxy-5-[4-foimyl-piperazine-l-sulphonyl]-phenyl}-5-methyl-7-propyl-3//- 
imidazo[S,l>f|[l,2,4]triaziii-4-one are obtained. 
Rf = 0.29 (dichloromethane/methanol = 95:5) 



200 MHz *H-NMR (CDCb):1.02. t, 3H; L6I, t, 3H; 1.87, sex., 3H; 2.05, s, 3H; 2,63, 
s, 3H; 3.00, m, 6H; 3.50, m, 2H; 3.69, m, 2H; 4.33, quart., 2H; 7.18, d, IH, 7.89, dd, 
IH; 8.00. s, IH; 8,47, d, IH, 9.71, s. IH. 
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Exampie44 

2-[2-Ethoxy-5-(3-butylsydnoneimine)-l-sulphonyl>phcnyl)-5-inethyi-7-propyl-3-W- 
imidazo[S, 1 -(][ I ^,41tria2in-4-one 




no mg (0.6 mmol) of 3-butylsydnoneimiiie hydrochoridc are dissolved in 2.5 ml of 
pyridine and cooled to 0**C. 210mg (0.5 mmol) of 4-ethoxy-3-(5-methyl-4-oxo- 
7-propyl-3,4-dihydro-imidazo[S, 1 -f][ 1 ,2,4]triazin-2-yl)-benzenesulphonyl chloride 
are added, and the reaction mixture is stirred for 2 hoiirs at OX and overnight at 

10 room temperature. The mixture is diluted with dichloromethane, the organic phase is 
washed with water and dried over sodium sulphate and the solvent is removed under 
reduced pressure. Chromatography (dichloromethane/methanol) gives 16 mg (6%) of 
2-[2-cthoxy-5-(3-butylsydnoncimine)-l-sulphonyl)-phenyl]-5-methyl-7-propyl-3//- 
imidazo[5, 1 -f][l ^,4]triazin-4-one. 

1 5 Rf- 0.41 (dichloromethane/methanol = 95:5) 

200 MHz ^H-NMR (CDCI3): 1.01, 2t, 6H; 1.47, sex., 2H; 1.55, t, 3H; 1.88. m, 2H; 
2.04. quin., 2H; 2.62, s. 3H; 2.98, t, 2H; 4.29, quart., 2H; 4.41, t, 2H; 7.08, d, IH; 
7.56, s, IH; 7.98, dd, IH; 8.58, d, IH; 9.79, s, broad, IH. 



20 
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EiamDle4S 

5-Methyl-2-[5-(4-methyl-piperB2ine- 1 -sulphonyl)-2-propoxy-phenyl]-7-pn)pyl-3i/- 
imidazo[5,l-f|[l,2,4]triazin-4-onc 




CH3 



0.85.g (2 mmol) of 4-propoxy-3-(5-mcthyl-4-oxo-7-propyl-3,4-dihydio* 
iniidazo[5,l-f|[l,2,4]-triazin-2-yI)-benzenesulphonyl chloride are dissolved in 20 ml 
of dichloromethane and cooled to 0*'C. After addition of a spatula tip of DMAP, 
0.60 g (6.00 mmol) of N-methylpiperazine is added and the reaction mixture is 
stirred at room temperature overnight The mixture is diluted with dichloromethane, 
the organic phase is washed with ammonium chloride solution and dried over sodium 
sulphate and the solvent is removed under reduced pressure. Crystallization from 
ether gives 0.80 g (77%) of a colourless solid. 
Rf = 0.233 (dichloromethane/methanol = 95:5) 

200 MHz »H-NMR (CDCI3): 1.00, t, 3H; 1.15, t, 3H; 1.87, hex, 2H; 1.99, hex., 2H; 
2.30, s, 3H; 2.52, m, 4H; 2.62. s, 3H; 2.99, t, 2H; 3.10, m, 4H; 4.21, t, 2H; 7.17. d, 
IH; 7.87, dd, Ih. 8.48, d, IH, 9.70, s, IH. 
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Example 46 

5 -Methyl-2-[5-{4-incthyl-pipera2ine- 1 -suIphonyl)-2-propoxy-phenyl)-7-propyl-3/r- 
imidazo[5,l -f\[ 1 ,2,4]triazin-4-one hydrochloride 



22 mg (0-045 mmol) of S-methyl-2-[5-(4-methyl-piperazine-l-sulphoQyl>2-propoxy- 
phenyl]-7-propyl-3i/-imidazo[5,l-Q[i,2,4]triazin-4-one are dissolved in 2 tnl of ether 
and I ml of dichloromethane and admixed with O.l ml of a IM solution of HCI in 
ether. After 20 minutes, the precipitate is filtered off with suction and dried. 

200 MHz *H-NMR (CDCI3): 0.95. t. 3H; 1.75, m, 2H; 2.56, s. 3H; 2.75, m, 4H; 2.97, 
t, 2H; 3.15, m, 2H; 3.44, m. 2H; 3.81, m. 2H; 4.15, t. 2H; 7,47, d, IH; 7.95. m, 2H; 
11.12,8, IH; 12.22. s, IH. 
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Example 47 

2-[5-(4-Hydroxypiperidine-l-sulph(myl)-2-proi>oxy-phcnyl]-5-melhyl-7^ 
imida2o[5, 1 -f][ 1 ^,4]triazin'4-one 




By the same method, starting with 850 mg (2 mmol) of 4-propoxy-3-{5-methyl- 
4-oxo-7-propyl0.4-dihydro4midazo[5J-f][l,2,4]triazm-2-yl>benzcnesulphonyl 
chloride and 610 mg (6 mmol) of 4-faydioxypipendme, 736 mg (75%) of 
2-[5-(4-hydroxypiperidme-l-sulphonyl)-2-propoxy-phcnyI]-5-me%U7-piopyl-3//- 
imidazo[5,l-f|[l,2,4]triazin-4-one are obtained. 
Rf = 0.07 (dichloromethane/methanol = 95:5) 

200 MHz 'H-NMR (CDClj): 1.01. t. 3H; 1.16, t, 3H; 1.80, m, 9H; 2.65, s, 3H; 3.00, 
m, 4H; 3.32, m, 2H; 3.85,m. IH; 4.22, t., 2H; 7,17, d.lH; 7.89. dd, IH; 8.50, d, IH; 
11.70, s, IH. 
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Examplc 48 

2-[5-(4-Hydroxymcthylpiperidinc- 1 -sulphonyl)-2-propoxy-phenyl]-5-methyl-7- 
propyl-3//-imi(lazo[5, 1 -f][ 1 ^,4]triazin-4-one 




By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl- 
4-oxo-7-propyl-3,4-dihydro-imidazo[5, 1 -f|[ 1 ^,4]triazin-2-yl)-benzenesulphonyl 
chloride and 35 mg (03 mmol) of 4-hydn)xymethylpiperidine, 41 mg (82%) of 
2-[5-(4-hydroxymethylpiperidine- 1 -sulphonyl)-2-propoxy-phenyl]-S-methyl-7- 
1 0 propyU3/f-imidazo[S, 1 -f|[ 1 ^,4]tnazin-4-one are obtained. 
Rf = 0.52 (dichloromethane/methanol - 9:1) 

200 MHz 'H-NMR (CDCb): 1.001. t, 3H; 1.16, t, 3H; 1.60, m, 4H; 1.82. m. 5H; 
2.31, t, 2H, 2.62. s, 3H. 2.98. t, 2H. ; 3.48. d. 2H; 3.85. d. 2H; 4.21, t, 2H; 7..17, d. 
15 IH; 7.88, dd. IH. 8.45, d. IH; 9. 71. s. IH. 
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Example 49 

2-{5-[4-(2-hydroxyethyl)-piperaziiie-l-sulphonyl]-2-propoxy.phenyl}-5-methyl- 
7-propyl-3/^iniidazo[5,l-f][l,2,4]triaziii-4-one 



By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(S-methyl- 
4-oxo-7-propyl-3,4<lihydio-iraida2oI5, 1 -f][ 1 ^,4)triazin-2-yl)-benzenesulphonyl 
chloride and 39 mg (0.3 mmol) of 4-hydroxymethylpiperazine, 50 mg (96%) of 
2-{5-[4-(2-hydroxyethyl)-piperazine-l-sulphonyl]-2-propoxy-phenyl}-5-methyl- 
7-propyI-3i/-imidazo[5,l-f][l,2,4]triazin-4-one are obtained. 
Rf = 0.43 (dichloromethane/methanol = 9: 1) 

200 MHz 'H-NMR (CDCh): 1.01, t, 3H; 1.15, t, 3H, 1.88, m, 2H, 2.00, m, 2H, 2.62, 
m, 9H, 3.00. t, 2H, 3.07, m, 4H, 3.58, t, 2H. 4.23. t, 2H; 7.19, d, IH; 7.88, dd. IH, 
8,43, d.lH, 9.85, s, IH. 




OH 
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ExampleSO 

N-( 1 , 1 -Dioxotetiahydro- 1 l^-thiophene-3-yl)-3-(5-methyl-4-oxo-7 -propyl- 
3,4-dihydro*iinidazo> [5, 1 -f][ I »2,4]tnazin-2-yl)-4-propoxy-benzenesulphonaniide 



By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-<5-methyl- 
4-oxo-7-propyl-3,4-dihydro-imidazo[5,l -f][l ,2,4]triazin-2-yl)-benzenesulphonyl 
chloride and 41 mg (0.3 mmol) of 2-aminosulpholane, 8 mg (14%) of N-(l,l- 
dioxotetrahydro- 1 A.^-thiophene-3-yl)-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro- 
imidazo-[S,l-f][l^,4]triazin-2-yl)-4-propoxy-benzenesulphonamide are obtained. 
Rf = 0.49 (dichloromethane/methanol = 9:1) 

200 MHz 'H-NMR (CDCb): LOl, t, 3H, 1.15, t, 3H, 1.85, m, 2H; 1.99. m, 2H; 2.30, 
m, IH; 2,50, m, IH; 2,62, s, 3H; 2.95, m, 4H; 3.21. m, IH; 4.20, m, 3H; 5.98, s. IH; 
7.18. d, IH, 7.98, dd, IH; 8.51,d, IH. 9.71, s, IH, 




\ 

UJ! 
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Example 51 

N-(2-Dimethylaminoethyl)-N-me%l-3-(5-methyl-4-oxo-7-propylO,4-di^^ 
imidazo[5,l-l][i;2,4]triazm-2-yl)-4-propoxy-benzenesulphonainide 



5 




By the same method, starting with 42 mg (0,1 mmol) of 4-propoxy-3-(5-methyI- 
4-oxo-7-propyl-3,4-dihydro-imidazo[5,l-f][l,2.4]tria2in-2-yl>benzenesulphonyl 
chloride and 31 mg (0.3 mmol) of 1,1,4-trimethyldiaminoethane, 39 mg (79%) of 
N-(2-dimethylaminoethyl)-N-inethyl-3-(5-methyl-4H)xo-7-propyl-3,4-dihydro- 
imidazo[5,l-f][l,2,4]tria2in-2-yI>-4-propoxy-benzenesulphonamide are obtained. 
Rf = 0.28 (dichloromethane/methanol = 9:1) 



15 



200 MHz 'H-NMR (CDCI3): LOl, t, 3H, 1.15, t, 3H, 1.88, m, 2H; 2.01. m, 2H; 2.25, 
s, 6H; 2.50, t. 2H; 2.62, s. 3H; 2.82, s. 3H; 3.01, t. 2H; 3.18, t, 2H; 4.21, t, 2H; 7.16, 
d, IH, 7.91, dd. IH, 8.50, d, IH; 9.70, s. IH. 
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ExamplcS2 

3-<5-Methy l-4-oxo«7-propy 1-3 ,4^ihydro-iinidazo[5 J -f][ 1 ,2,4]triazin-^^ 
(3-moipholii)-4-yl-propyI)-4-propoxy-ben2enesulphoDamide 



By the same method, starting with 42 mg (0,1 tnmol) of 4-propoxy-3-(5-methyl- 
4-oxo-7-propyl-3,4-dihydro-imida2o[5, 1 -f] [ 1 ,2,4]tria2in-2-yl)-benzenesulphonyl 
chloride and 43 mg (03 mmol) of l-(3-aminopropyl)-morpholine, 52 mg (97%) of 3- 
(5-methyl-4-oxo-7-propyl-3,4-dihydln>-imidazo[5, 1 -f][ 1 ^,4]triazin-2-yl)-N-(3- 
morpholin-4-yl-propyl)-4-propoxy-benzenesulphonainide are obtained. 
Rf = 033 (dichloromethane/methanol = 9:1) 

200 MHz 'H-NMR (CDCI3): 1.01, t, 3H. 1.15. t, 3H, 1.71. m, 2H; 1.93. m. 4H; 2,43, 
m. 6H; 2.62, s, 3H; 2.98, t. 2H; 3.12, t, 2H; 3.70, m, 4H; 4.21. t, 2H; 7.15, d, !H; 
7.96, dd, IH; 8.55, d, IH; 9.85, s, IH. 
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Example S3 

N,N-Bis-(2-hydroxycthyl)-3-{5-methyl-4-oxo-7-propyl-3,4.dihydro- 
imidazo[5,l-f][l^,4]tria2in-2-yl)-4-propoxy-ben2enesulplionainide 



5 




By the same method, starting with 42 mg (0.1 mmol) of 4-piopoxy-3-(5-methyl- 
4-oxo-7-propyl-3,4-dihydro-imidazo[5,l-fl[l,2,4]triazin-2-yl)-bcnzcncsulphonyl 
chloride and 32 mg (0.3 mmol) of bishydroxyethylaraine, 34 mg (69%) of N,N-bis- 
(2-hydroxyethyl)-3-(5-me£thyI-4-oxo-7-propyl-3,4-dihydro- 
10 iniidazo[S,l-f][l^»4]triazin-2*yl>4-propoxy-benzenesulphonamide are obtained. 
Rf = 0,36 (dichloromethane/methanol = 9:1) 



IS 



200 MHz 'H-NMR (CDCI3): 1.01, t, 3H; 1.15, t, 3H; 1.85, m, 2H; 1,97, m, 2H; 2.60, 
s, 3H; 2.98, t, 2H; 3.33, t, 4H; 3.87, t, 4H; 4.20, t, 2H; 7.15, d, IH; 7.92, dd, IH; 
8,49. d,lH; 9.85, s.lH. 
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ExamDl€S4 

N-(3-Hydroxybenzyl)-3-(5-methyl-4-oxo-7-propyl-3,4-dihydn>- 
iniidazo[5, 1 ,2,4]tria2m-2-yl>4-propoxy-benzencsulphonamide 




By the same method, starling with 42 mg (0.1 mmol) of 4-propoxy-3-{5-inethyl- 
4-oxo-7-propyl-3,4-dihydro-iinida2o[5,l-f![l^,4]triazin-2-yl)-benzenesulphonyl 
chloride and 37 mg (0.3 mmol) of 3-hydroxybenzylamine, 4 mg (8%) of N-(3- 
hydroxybenzyl)-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro-imidazo[5,l« 
f][l,2,4]tria2in-2-yl)-4-propoxy-benzenesulphonamidc are obtained. 
Rf = 0.43 (dichloromethane/methanol = 9:1) 

200 MHz *H-NMR (CDCb):!.©!, t, 3H. 1.13, t, 3H; 1.83, m, 2H; 1.96, m, 2H; 2.59, 
s, 3H, 2.96, t, 2H, 4.16, m, 4H. 5.05. t, IH; 6.52, s, IH; 6.70, m, 2H; 7.06, m, 2H; 
7.93. dd. IH, 8.41, d, IH. 9.77, s. IH. 
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Example 55 

N-Ethyl-N<2-hydroxye%l)-3-{5'mcthyl-4-oxo-7-propyI.3,4-dihydn>- 
imidazo[5,l-f][I^,4]triazm-2-yl)-4-propoxy-bcn2enesulphonamide 



5 




By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl- 
4-oxo-7-propyl-3,4-dihydro-iniidazo[5, 1 -f]Il,2,4]triaziD-2-yl>benzenesulphonyl 
chloride and 27 mg (0.3 mmol) of ethylhydroxyethylamine, 18 mg (38%) of N-etiiyl- 
N-<2-hydroxycthyl).3.(5-methyM-oxo-7-propyl-3,4-dihydro-imida2o[5,l. 
f][l^,4]triazin-2-yl)-4-propoxy-benzcnesulphonamide are obtained. 
Rf = 0.48 (dichloromelhane/mcthanol = 9:1) 

200 MHz 'H.NMR(CDCl3):1.01.t,3H; L15, 2t, 6H; 1.75, s, 2H; 1.85, m, 2H; 1.98, 
m, 2H; 2.40, s, IH; 2.62, s, 3H; 2.99, t, 2H; 3.32, m, 4H; 3,90. quart., 2H, 4,21, 
quart, 2H; 7.15, d, IH; 7.95, dd, IH; 8.55. d, IH, 9.73. s, IH. 



- 141- 



Example 56 

N-{3-Ethox)rpropyl)-3-{5-methyl-4-oxo-7-propyl-3,4-dihydit)- 
imida2o[5, 1 -f][ 1 ,2,4]triazin-2-yl>4-propoxy-bcn2cnesulphoiiami<le 




By the same method, starting with 42 mg (0. 1 mmol) of 4-propoxy-3-(5-methyl- 
4-oxo-7-pn)pyl-3,4-dihydro-imidazo[5, 1 -fl[ 1 ,2,4]triazin-2-yl)-benzenesulphonyl 
chloride and 31 mg (0.3 mmol) of 3-ethoxypropylamine, 47 mg (96%) of N-(3- 
ethoxypropyl)-3-(5-methyI-4-oxo-7-propyU3,4-dihydro-iraidazo[5, 1 -f|[ I ^,4]triazin- 
2-yl)-4-propoxy-benzenesiilphonamide are obtained. 
Rf = 0.60 (dichloromethane/methanol 9: 1) 



200 MHz 'H-NMR (CDCb): 1.01. t. 3H; 1.15. m, 6H; 1.89, m, 7H; 2.62, s, 3H; 3.00, 
t, 2H; 3.12. quart., 2H; 3.46. m, 4H; 4.20, t, 2H; 5.52, m. IH; 7.15, d, IH; 7.98. dd. 
IH; 8.55. d,lH, 9.85, s,IH. 
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Example 57 

2-[5(4-Hydroxypiperidme- 1 -siilphonyl)2-prDpoxy-phenyl]-5-methyl-7-propyl-3/^ 
imidazo[5, 1 -J\[\ ^ ,4]triazm-4-one 




By the same method, starting with 212 mg (0,5 mmol) of 4-propoxy-3-(5-methyl- 
4-oxo-7-pn)pyl-3,4-dihydro-imidazo[5, 1 -f][U,4]tria2in-2-yl)-benzcnesulphonyi 
chloride and 152 mg (1.5 mmol) of 4-hydroxypiperidme, 125 mg (50%) of 
2-[5(4-hydix>xypiperidine-l-sulphonyl)2-propoxy-phcnyl]-5Hmcthyl-7-^^ 
imidazo[5,l-/][l^,4]triazin-4-one are obtained, 
Rf = 0.07 (dichloromethane/methanol = 19:1) 

200 MHz 'H-NMR (CDQa): 1.05, t, 3H; L18, t, 3H, 1.98. m, 8H, 2.71, s, 3H; 3.10, 
m, 2H; 3.28, m, 4H; 3.88, m, IH; 4.28, t, 2H; 7.21, d, IH; 7.97, dd, IH, 8.45, d, IH. 
10.45. s, IH. 
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Example 58 

3- <5-Methyl-4-oxo-7-propyU3,4-<iihyclro-iiiiidazo[5, 1 -fl[ 1 ,2.4]triazin-2-yl>- 

4- piopoxy-N-pyridin-4-yl-bcnzcnesulphonamide 



By the same method, starting with 85 mg (0.2 mmol) of 4-propoxy-3-<5-methyl- 
4-oxo-7-propyl-3,4-dihydro-imidazo[5, 1 -f|[l ^,4]tria2in-2-yl)-benzenesulphonyl 
chloride and 56 mg (0.6 mmol) of 4-amuiopyridine, 24 mg (25%) of 3-(5-methyl-4- 
oxo-7^ropyl'3,4-dibydn>-imidazo[5, 1 -fl[ 1 ^,4]triazin-2-yl)-4-propoxy-N-pyridin«4- 
yl-benzenesulphonamide are obtained after IS hours at reflux in 1 ml of THF. 
Rr= 0.13 (dichloromethane/methanol = 9:1) 

200 MHz 'H-NMR (CDQa + CD3OD): 1.01, t, 3H; 1.09, t, 3H; 1.90, m, 4H; 2.60, s, 
3H; 2.99. t. 2H: 4.16, t, 2H; 7.05, d, 2H; 7.15. d, IH; 7.88. d, 2H; 8.05, dd. IH; 8.41. 
d.lH. 
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Example 59 

N,N-Diethyl-3-(5-methyl-4-oxo-7-propyI-3,4-dihydro-imidazo[S,l.f][l,2,4]lri^ 
2-yl>4-propoxy>beiizenesulphonainide 




By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-meth^- 
4-oxo-7-propyl-3,4-dihydro-imidazo[5, 1 -f][ 1 ^,4]triazin-2-yl)-benzenesulphonyl 
chloride aod 22 mg (0.6 mmol) of diethylamine, 42 mg (92%) of NJ^-diethyl-3-(5- 
methyl-4.oxo-7-propyl-3,4-dihydro-imidazo[5 J -f][l ^,4]triazm-2-yl)-4-pio 
benzenesulphonamide are obtained. 
Rf = 0.64 (dichloromethane/methanol - 9: 1) 

200 MHz *H-NMR (CDCI3): l.Ol, t. 3H; 1.18, 2t, 9H; 1.92, 2 hex., 4H; 2.62. s, 3H; 
3.00, t, 2H, 3.29. quart., 4H; 4.21. t. 2H; 7.13. d, IH; 7.93. dd, IH, 8.51, d, IH. 9.85. 
s, IH. 
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Example 60 

1 -[3-(5-Methyl-4-<)xo-7-propyl-3,4-<lihydro-imidazo[5, 1 -f][ 1 A4]triazm-2-yl)- 
4-propoxy-benzenesiiIphonyl]-pipendine-4-carboxylicacid 




By the same method, starting from 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl- 
4-oxo-7-propyl-3,4-dihydro-imidazo[5, 1 -f][l ^,4]triazin-2-y])<beiizenesulphonyl 
chloride and 14 mg (0.6 mmol) of piperidinecarboxylic acid in 1 ml of a mixture of 
THF and water (1:1) with 26.S mg of sodium carbonate, 21 mg (41%) of l-[3-(5- 
methyl-4-oxo-7-propyl-3,4>dihydro-imidazo[5, 1 -£] [ 1 ,2,4]iriazin-2-yl)-4-propoxy- 
benzenesulphonyI]-piperidine-4-carboxylic acid are obtained. 
Rf= 0.28 (dichloromethane/methanol = 9:1) 

200 MHz *H-NN4R (CDCI3): 0.90, t. 3H; 1.04, t, 3H; 1.80, m, 4H; 2.21, m, 2H, 2.51, 
s, 3H, 2.85. m. 2H, 3.56, m, 6H; 4.10, t. 2H; 7.12, d, IH, 7.71, dd. IH, 8.10. d, IH, 
10.72, s. broad, IH. 
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Eiamplc 61 

5-Me%l-245<moiphoIme-4-sulphonyl).2-propoxy-phenyl]-7-propyl-3^^ 
imidazo[5,l ^,4]tria2in-4-onc 



5 




By the same method, starting with 42 mg (0.1 minol) of 4-propoxy-3-(5-mcthyl- 
4-oxo-7.propyI-3,4-dihydro-imidazo[5J-f][l,2,4]tria2in-2-yl)-benzenesiJ^^ 
chloride and 26 mg (0,3 mmol) of morpholine, 34 mg (71%) of 5-methyl-2-[5- 
(morpholine-4-suIphonyl)-2-propoxy-phenyl]-7-propy l-3//-imidazo[5 , 1 - 
^ 0 y][l,2,4]triazin^-one are obtained. 

Rf = 0.64 (dichlorometfaane/methanol = 9: 1) 

200 MHz 'H-NMR (CDCb): 1.01, t, 3H; 1.16, t, 3H, 1.89, hex., 2H, 2.00, hex., 2H; 
2.63, s. 3H; 3,02, m, 4H; 4.25, t, 2H, 7.19, d. IH, 7.89. dd, IH; 8.48. d, IH; 9.78. s. 
15 IH. 
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Eiample 62 



N-(2-Hydroxyeihyl)-N-inethyl-3-{5-methyl-4-oxo-7-propyl-3,4-dihydro- 
imidazo[5. 1 -f][ 1 ,2,4]tria2in-2-yl)-4-propoxy-beii2enesulphonamide 




0 = S = O CH. 



5 




By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl- 
4-oxo-7-propyl-3,4-dihydro-imidazo[5, 1 -£][ I ^,4]triazin-2-yl>benzenesulphonyl 
chloride and 23 mg (0.63 mmol) of methylhydroxyethylamine, 25 mg (54%) of 
N-(2-hydroxyethyl)-N-methyl-3-(5-methyl-4H3xo-7-propyl-3,4-dihydio- 
1 0 imidazo[5, 1 -(][ I ^,4)tria2in-2-yl)-4-pn)poxy-ben2cnesulphonamidc are obtained 
Rr= 0.53 (dichloromethane/methanol 9: 1) 

200 MHz *H-NMR (CDCI3): 1.01, t, 3H; 1.15, t, 3H; 1.82, m, 2H; 1.99. hex., 2H; 
2.40, s. broad, IH, 2.62, s, 3H, 2.89, s, 3H; 2.99, t, 2H; 3.21. t, 2H; 3.80, s, broad. 
15 2H; 4.21, t. 2H. 7.16. d, IH; 7.92, dd. IH. 8.50, d, IH, 9.79, s, IH. 
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ExainDlc63 

N-(2-Hydroxyethyl)-3-(5-inetbyl-4-oxo-7-propyl-3,4-<lihydn)- 

imidazo[5,l 1 ^,4]triazm.2-yl)-4-propoxy-N-propyl-benzenesulphonainide 




0=S=0 CH3 




By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl- 
4-oxo-7-propyl-3,4-dihydrO'imidazo[5,l-f][U,4]triazin-2-yl)-beiizenesulphonyl 
chloride and 31 mg (0,6 mmol) of propylhydroxycthylaminc, 20 mg (40%) of 
N-<2-hydroxyethy!)-3-(5-methyl-4-oxo-7-prcpyl-3,4-dihydro-imidazo[5.1-f][l,2.4]- 
triazin-2-yI)-4-propoxy-N>propyl-benzenesiilphonamide are obtained, 
Rf = 0.52 (dichloromethane/niethanol = 9:1) 

200 MHz ^H-NMR (CDCI3): 0.90, t, ,3H; 1.01. t, 3H; 1.15, t, 3H; 1.52, m, 2H, 1.88, 
m, 2H, 2.00, m, 2H; 2.40, s, IH; 2.63, s, 3H, 3,01, t, 2H, 3.22, m, 4H; 3.80, quart., 
2H; 4.21. t, 2H, 7.15, d, 2H, 7.95, dd, IH, 8.55, d, IH; 9.75, s, IH. 
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Eiamole 64 

N-[2-(3,4-Dimethoxy-phenyl)ethyl]-N-niethyl-3-(5-mctbyl-4-oxo-7-propy|- 
3,4-dihydro-iniidazo[5, l-f][l ,2,4]triazin-2-y)H-propoxy-benzenesiilphonainide 




By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methy!- 
4-oxo-7«propyl-3,4-dihydroimidazo[5» 1 -fl[l ,2,4]triazin-2-yl)-benzenesulphonyl 
chloride and 59 mg (0.3 mmol) of N-methyl-3»4-dimethoxyphenylethylamine, 45 mg 
(78%) of N-[2-{3,4-dimethoxyphenyl)-elhyl]-N-methyl-3-(5-methyl-4-oxo-7-propyl- 
1 0 3,4-dihydro-imida2o[5, 1 -f][ 1 ,2,4]triazm-2-yl>4-propoxy-benzenesulphonamide are 
obtained. 

Rf = 0.35 (dichloromethane/methanol = 19:1) 



15 



200 MHz 'H-NMR (CDCh): 0.90, t, 3H; 1,07, t, 3H; 1.78, m, 2H; 1.92, m, 2H; 2.55, 
s, 3H; 2.73, s, 3H; 2.78, m, 2H; 2,89, t. 2H; 3.23, t, 2H, 3.80. s, 6H, 4.15, t, 2H. 6.65, 
m.3H. 7.05, d, IH. 7.75, dd. IH, 8.41. d, IH, 9.67, s. IH. 
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Examplc 65 

N-Anyl-N-(2-hydroxyethyl)-3-(5-methyI-4-oxo-7-pn>pyl-3,4-<Iihy<lro- 
imidazo[5,l-f][1.2,4]tria2in-2-yl)-4-propoxy-ben2enesulphonamide 




By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-methyl- 
4-oxo-7-propyl-3,4-dihydroimidazo[5,l-f][l,2,4]triazin-2-yl)-ben2enesulphonyl 
chloride and 31 mg (0.3 mmol) of allylhydroxyethylamine, 34 mg (70%) of N-allyl- 
N-(2-hydroxyethyl)-3-(5-methyl-4-oxo-7-propyl-3,4-dihydroimidazo[5, 1 - 
f][l^,4]tria2in-2-yl)-4-propoxy-ben2enesulphonamidc arc obtained. 
Rf = 0.52 (dichloFomcthane/methanol - 9:1) 

200 MHz ^H-NMR (CDCb):1.0I, t, 3H; 1.15, t, 3H; 1,85, m, 2H; 1.99. m, 2H; 2.38, 
s, broad, IH, 2.63, s, 3H; 3.00, t, 2H, 3.32, t, 2H. 3.86, t, 2H, 3.90, d, 2H; 4.25, t, 2H, 
5.21, m, 2H. 5.71. m, IH; 7.15. d, Ih, 7.95. dd, IH; 8.55, d. IH, 9.77, s, IH. 
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N-Allyl-N-cyclopenty!-3-{5-methyl-4-oxo-7-propyl-3,4-dihydro- 
imida20[5, 1 -f][ 1 ^,4]tria2in-2-yl)-4-propoxy-ben2enesulphonamide 




o=s=o 



/X? 



CH" 

By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-{5-methyl- 
4-oxo-7-propyl-3,4-dihydroimidazo[5, l-fl[ 1 ,2,4)triazin-2-yl)-ben2enesulphonyl 
chloride and 38 mg (0.3 mmol) of allylcyclopentylamine, 33 mg (64%) of N-allyl-N- 
cyclopenlyl-3-(5-methyl-4-oxo-7-pn>pyl-3,4-dihydro-imida2o[5, 1 -f][ 1 ,2,4]triazin-2- 
yl)-4-propoxy-benzenesiilpho]iamide are obtained. 
Rf = 0.43 (dichloromethane/mcthanol = 19:1) 



200 MHz 'H-NMR (CDCl3):L01, t, 3H;1.15, t, 3H; 1.53, m, 9H; 2.00, m, 4H, 2.63, 
s, 3H; 3.00, t, 2H; 3.80, m, 2H, 4.21, t, 2H, 5.20, m, 2H; 5.88, m, IH, 7.12, d, IH, 
7.95, dd, IH, 8.55, d, IH. 9.75. s, IH. 
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Example 67 

N-AlIyl-N-ethy l-3-<5-methyl-4-oxo-7-propyl-3,4-dihydn)imida2o[5, 1 - 
triazin-2-yl)-4-propoxybcnzenesulphonamide 



5 




By the same method, starting with 42 mg (0.1 mmol) of 4-propoxy-3-(5-mctiiyi- 
4-oxo-7-propyl-3,4-dihydro-imidazo[5,l-f][l,2,4]tria2in-2-yl>benzene^ 
chloride and 26 mg (0.3 mmol) of allylethylaminc, 30 mg (64%) of N-allyl-N-ethyl- 
3-(5-methyl-4-oxo-7-propyl-3,4-dihydroimidazo[5J-£][l,2,4]triazin-2-yl)-4-pro^^ 
1 0 benzenesulphonamide are obtained. 

Rf = 0.44 (dichloTomcthane/methanol =19:1) 



15 



200 MHz 'H-NMR (CDCl3):1.01, t, 3H;I.15, t, 6H;1.89, m, 2H, 2.01, m. 2H, 2.63, s, 
3H, 3.00, t, 2H, 3.27, quart., 2H, 3.87, d, 2H. 4.23, t, 2H, 5.20, m. 2H, 5.72, m. IH; 
7.15, d, IH, 7.95, dd, IH, 8.55, d. IH; 9.80, s, IH. 
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Example 68 

2-[2-Ethoxy-4-mcthoxy-5-(4-meAylpipera2ine-l-sulphonyl)-phenyl]-5-methyl- 
7-propyl-3 H-iniidazo[5 , 1 -f][ 1 ^,4]triazin-4-one 




20 mg (0.045mmol) of 4-ethoxy-2-mcthoxy-5-(5-methyl-4-oxo-7-propyl-3,4- 
dihydroimidazo>[5,l-f][l,2,4]thazm-2-yl)-benzenesulphonyl chloride are dissolved 
in 0.5 ml of dichloromethanc and admixed with a spatula tip of 
dtmethylaminopyridine and 14 mg (0.136mmol) of N-methylptperazine, and the 
10 reaction mixture is stirred at room temperature overnight. Purification over silica gel 
gives 12.8 mg (55%) of 2-[2-ethoxy-4-methoxy-5-{4-methylpiperazine-l* 
suIphonyl)phenyl]-5-methy l-7-propyl-3H-imidazo[5, 1 -f][ 1 ,2,4]triazin-4-one. 
Rf^' 0.22 (dichloromethanc/methanol = 20:1). 



15 



200 MHz *H-NMR (CDCI3): 0.94, t. 3H; 1.55, t, 3H; 1.80, m, 2H; 2.24, s, 3H; 2.42, 
t, 4H; 2.55, s, ,3H; 2.92, t, 2H; 3.19, t. 4H, 3.91, s, 3H; 4.25, quart., 2H; 6.48, s, IH; 
8.57, s, IH; 9.54, s, IH. 
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Example 69 

2- {2-Ethoxy-5-[4-(2-hydroxyethyl)-piperazine- 1 -sulphonyl]-4-methoxy-phenyI}- 
5-methyl-7-propyl-3H-iniidazo[5,l-fl[l^,4]tria2m-4-one 



By the same method, starting with 20 mg {0.045 mrao!) of 4-ethoxy-2-methoxy- 
5-(5-methyl-4-oxo-7-propyl-3,4-dihy(lroimida2o[5, 1 -f][ l,2,4]triazin-2-yl)- 
bcnzcnesulphonyi chloride and 18 mg (0.14 mmol) of 4-hydroxyethylpipera2ine, 
llmg (46%) of 2-{2-cthoxy-5-[4-(2-hydiX)xycthyl>pipcraziiie-l-sulphonyI]- 

4-methoxyphenyl}.5-methyl-7.propyl-3H-imidazo[5,l-f][lA4]triazin-4H^ aie 

obtained. 

Rf = 0.34 (dichloromethane/methanol =15:1) 



200 MHz *H-NMR(CDa3): 0.94, t.3H; 1.55, t, 3H; 1.80, m,3H; 2.52, m, 9H; 2,92. 
t, 2H; 3.20, t, 4H; 3.44, t, 2H; 3.92. s. 3H; 4.25. quart., 2H; 6.49. s. IH; 8.56, s. IH; 
9.55, s, IH. 
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Exaroplc 70 

4-Ethoxy-N-ethyl-N-{2-hydroxycthyI)-2-methoxy-5-<5-methyM-oxo-7-propyI- 
3,4-<iihydro-imidazo[5, 1 -f] [ 1 ,2,4]triazin-2-yl)-beiizenesulphonamide 




By the same method, starting from 20 mg (0.045 mmol) of 4-ethoxy-2-mcthoxy- 
5-(5-methyI-4-oxo-7-propy!-3,4-dihydro-imidazo[5, 1 -f|[ 1 ,2,4]triazm-2-yl)- 
benzenesulphonyl chlohde and 12 mg (0.14 mmol) of ethylhydroxyethylamine, 8 mg 
(34%) of 4-ethoxy-N-ethyl-N-(2-hydroxycthyl)-2-methoxy-5-(5-mcthyl-4-oxo- 
7-piopyl-3,4-dihydro-imidazo[5, 1 -flt I ^,4]triazin-2-yl)-benzenesulphonamide are 
obtained. 

Rr^" 0.45 (dichiorometbane/methanol "=15:1) 

200 MHz 'H-NMR (CDCb): 1.02, t, 3H; 1.18, t, 3H; 1.61. t, 2H; 1,88, m. 2H; 2.39. 
s. broad, IH; 2.65, s, 3H; 3.00, t, 2H; 3.38. quart.. 2H; 3.45, t, 2H; 3.78, m, 2H; 4.01, 
s, 3H; 4.20. quart.. 2H; 6.58, s, IH; 8.67, s. IH; 9.61, s, IH. 
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ExamplcTl 

4-Ethoxy.N-{4-ethoxyphenyl)-2-methoxy-5-(5-methyl-4-oxo-7-propylO,4-d^ 
imida2o[5,l-f][l^,4]triazm-2-yl)-ben2enesulphonamide 



By the same method, starting with 20 mg (0.045 mmol) of 4-cthoxy-2-methoxy- 

5-(5-methyi-4-oxo-7-propy!-3,4-dihydro-imidazo[5, 1 -f][l ,2,4]tria2in-2-yl>ben2ene- 
sulphony! chloride and 19 mg (0.14 mmol) of 4-ethoxyaniline, 7 mg (34%) of 
4-ethoxy-N-<4-ethoxyphenyl)-2-methoxy-5-(5-methyl-4-oxo-7-propyl-3,4-dihydio- 
imidazo[5,l-f|[l^,4]triazin-2-yl>benzenesulphonainide are obtained. 
Rf = 0.36 (dichloromethane/methanol = 20:1) 

200 MHz 'H-NMR (CDCI3): 1.02, t, 3H; 1.33, t, 3H, 1.59, t, 3H, 1.86, hex., 2H, 
2.62, s, 3H; 3.02. t, 2H; 3.92. quart.. 2H; 4.11, s. 3H; 4.31. quart., 2H; 6.58. s. IH. 
6.72. d, 2H; 6.88, s, hnad, IH; 6.99, d, 2H. 8.50, s. IH; 9.59, s, IH. 
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Example 72 

4-Ethoxy-N-€thyl-N-(2-hydroxy-ethyl>3-(5-ethyl-4-oxo-7-propyl-3,4-dihydn)- 
iinidazo[5» 1 -fj [ 1 ,2,4]triazin-2-yl)benzene$uIphonainide 




0.64 g (1.5mmol) of 4-ethoxy-3-(5-ethyl-4-oxo-7-propyl-3,4-dihydro- 
iiiiidazo[S,l-f][l»2,4]thazin-2-yl)-benzenesulphonyl chloride are dissolved in 20 ml 
of dichloromethane and cooled to O^C. After addition of a spatula tip of 
dimethylaminopyridine, 0.40 g (4.50 mmol) of 2-(ethylaintno)-ethanol are added, and 
the reaction mixture is stirred at room temperature overnight. The mixture is diluted 
with dichloromethane, the organic phase is washed with water and dried over sodium 
sulphate and the solvent is removed under reduced pressure. Chromatography 
(dichloromethane/methanol = 9S:S) gives 0.454 g (63%) of a colourless solid. 



200 MHz 'H-NMR (CDCl3):1.02. t, 3H; 1.20. t, 3H; 1.35, t, 3H; 1.61. t, 3H; 1.88, 
sex.. 2H; 2.25, s, broad, IH; 3.01, m, 4H; 3.32, m, 4H; 3.70. m, 2H; 3.80. m, 2H; 
4,37, quart.. 2H; 7.15, d. IH; 7.98, dd, IH; 8.56, d, IH; 9,70, s, IH. 
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Example 73 

N-(2-Methoxyethyl>3.(5-ethyI^xo-7-propyl-3,4-dihydn)- 
imida2o[5J-f][l,2,4)triazin-2-ylH-ethoxybenzcnesulphonamide 




By the same method, starting with 40 mg (0.094 mmol) of 4-ethoxy-3-(5-cthyl- 
4-oxo-7-propyl-3,4-dihydroimidazo[5, 1 -£][ 1 ,2,4]triazin-2-yl).bcn2enesulphonyI 
chloride and 21 mg (0.282 mmol) of 2-methoxyethylamine, 15mg (34%) of N- 

(2-methoxycthyl>3K5-ethyW-oxo-7-propyl-3,4-Klihydn)imida2o(5,l-f][U,4]tri 
.2>yl).4-ethoxybenzenesulphonamide are obtained. 
Rf = 0.2 (ethyl acetate/cyclohexane = 2:1) 

200 MHz 'H.NMR (CDCI3): 0.97, t, 3H;1.25, t, 3H; 1.53, t, 3H; 1.82, sex., 2H; 
2.97, m, 4H; 3.1 1, m, 2H; 3.22, s, 3H; 3.39, t, 2H; 4.37, quart., 2H; 5.00, t, IH; 7.17, 
d. IH, 7.97. dd. IH, 8.53. d, IH; 9.82, s. IH. 
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Examole 74 

N,N-Bis-{2-meihoxyethyl)-3-(5-ediyl-4-oxo-7-propyU3,4-dihydro- 
imidazo[5,l -f][l ^,4]tnazin*2*yl)-4-ethoxybenzenesulphonainide 




0=S=0 CH3 




By the same method, starting with 40 mg (0.094 mmol) of 4-ethoxy-3-(5-cthyl- 
4-oxo-7-propyl-3 ,4^ihydn>-iinidazo[5,l -fj[ I ^,4]triazin-2-yl)-bcn2cncsulphonyl 
chloride and 38 mg (0.28 mmol) of bismethoxyethylamine, 17 mg (34%) of N,N-bis- 
(2-mcthoxyethy!)-3-(5-cthyl-4-oxo-7-propyl-3,4-dihydn)imidazo[5,l -f][l ;2,4]triazin- 
10 2-yl)-4-cthoxybeiizcnesulphonamide are obtained. 
Rr = 0.34 (ethyl acetate/cyclohexane = 2:1) 



15 



200 MHz *H-NMR (CDCb): 0.97, t, 3H;1.27, t, 3H; 1.53, t, 3H; 1.80. sex., 2H; 
2.95, ra, 4H; 3,22, s, 6H; 3.39, m, 4H; 3.49, m, 4H; 4.27, quart., 2H; 7.17, d, IH, 
7.97, dd, IH. 8.53. d, IH; 9.82. s. IH. 
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Example 75 

2-[5-(4-Hydroxypiperidine-l-sulphonyl)-2-cthox>phenyl]-5-eA^^ 
imidazo[5,l-J]-[lA4]triazin-4-one 




By the same method, starting with 640 mg (1.5 mmol) of 4-ethoxy-3-(5-ethyM-oxo- 
7-propyl-3,4-dihydroiniidazo[5,l-f][U,4]triazin-2-yl>benzenes chloride 
and 460 mg (4.5 mmol) of 4-hydroxypipcridinc. 485 mg (66%) of 2-[5-(4-hydroxy- 
piperidine-l-sulphonyl)-2-ethoxyphenyi]-5-ethyl-7^)ropyl-3/f- 
imida2o[5,l-y][l,2,4]triazin-4-one are obtained. 
Rf = 0,37 (dichloromethane/methanol = 19:1) 

200 MHz »H-NMR (CDCI3): 1.02, t, 3H; 1.32. t, 3H; 1.60, t, 3H; 1.80, m. 7H; 2.97, 
m, 6H; 3.30. m, 2H; 3.82, m, IH; 4.34. quart., 2H; 7.17. d. IH; 7.90, dd, IH. 8.45, d, 
IH. 9.75, s,lH. 



-161- 



Example 76 

2-[5-<4-Hydroxymethylpiperidine-l-sulphonyl)-2-cthoxy-phenylJ-5-ethyl-7-propyl- 
3/f-imidazo[5,l -f|[l ,2,4]tria2m-4-one 




By the same method, starting with 40 mg (0.094 mmol) of 4-ethoxy-3-(5-ethyl- 
4-oxo-7-propyl-3,4-dihydroimida2o[5, 1 -f|[ I ^,4]triazin-2-yl)-bcnzenesulphonyl 
chloride and 33 mg (0.28 mmol) of 4-hydroxymethylpiperidine, 23 mg (48%) of 
2-[5-(4-hydroxymethylpiperidine- 1 -sulphonyl>2-ethoxyphcny l]-5-ethyl-7-pTopyl- 
3/f-imidazo[S,l-f|[l,2,4]triazin-4-one are obtained. 
Rf = 0.38 (dichloromethane/methanol = 10: 1) 

200 MHz *H-NMR {CDCI3): l.Ol. t, 3H; 1.33, t, 3H; 1.60, t, 3H; 1.80. m, 8H; 2.41. 

2H, 3.00. m, 4H; 3.56, m, 4H; 4.35. quart, 2H; 7.,17, d, IH; 7.88, dd, IH, 8.45, d, 
lH;9.7Us, IH. 



-162- 



Example 77 

2-{2-Ethoxy-544-(2-hydjroxye%l)-pipei^ine-l-sulphonyl]-phenyl}-5-ethyU 
7-propyl-3/f-imida2o[5,l -!][ 1 ^.4]tiia2m-4-one 



5 




By the same method, starting with 40 mg (0,094 mmol) of 4-ethoxy-3-{5-ethyl- 
4-oxo-7-propy!-3,4-dihydroimidazo[5, l-f][ i ,2,4]tiiazin-2-yI)-benzenesulphonyl 
chloride and 37 mg (0.28 mmol) of 4-hydroxyethylpipera2ine, 35 mg (71%) of 2-{2- 
ethoxy-5<4^2-hydroxycthyl).piperazine.l-sulphonyl]-phenyl}-5-ethyl-^^^ 
10 imidazo[5,l-f|[l,2,4)triazin-4-one are obtained. 
Rf- 0.65 (dichlorometfaane/methanol - 10:1} 
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ExampleTS 

2-[2-Ethoxy-5-<4-methylpiperazine-l-sulphonyl)-phenyl]-5-cthyl-7-propyl-3A/- 
iinidazo[5, 1 -f]-[ I ^ ,4]triazin-4-one 



5 




By the same method, starting with 640 mg (LSOramol) of 4-ethoxy-3-(5-cthyl- 
4-oxo-7-propyl-3,4-clihydro-imidazo[5, 1 -f][l,2,4]triazin-2-yl)-benzenesulphonyl 
chloride and 450 mg (4.5 mmol) of 4-bydroxyethylpiperazine, 495 mg (66%) of 2-[2- 
ethoxy-5-(4-methylpiperazine- 1 -sulphonyl)-phcnyl]-5-ethyI-7-pTopyl-3//- 
10 imidazo[5,l-f][l,2,4)triazin-4-onc are obtained. 
Rf = 0.30 (dichloromethane/methanol = 19:1) 

200 MHz 'H-NMR {CDCl3):1.01, t, 3H; 1.35, t. 3H; 1.61, t. 3H; 1.89. sex., 2H; 2.31, 
s, 3H; 2.53, m, 4H; 3.05, m, 8H; 4.35, quart., 2H; 7.17, d, IH; 7.89, dd, IH; 8.48, d, 
15 1H;9,65,S,1H. 
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ExamDle79 

2'[2-Ethoxy-5-(4-methylpiperazme-I-siiIphonyl)-pheiiyl]-5-ethyl-7-propyl-3;/- 
imida20[5,l-£][l,2.4]tria2in-4-one hydrochloride 



5 




300 mg (0.61 mmol) of 2-[2-ethoxy-5-(4-methyl-piperazine-l-sulphonyl)-phenyl]- 
5-ethyl-7-propyl-3//-imidazo[5,l-f][l^,4]triazin-4-one are dissolved in a mixture of 
ether and dichloromethane and admixed with 2 ml of a IM solution of HCl in ether. 
After 20 minutes, the precipitated solid is niteied off with suction and dried. 

200 MHz 'H-NMR (DMSO-d^): 0.95, t, 3H; 1.32, 2t, 6H; 1.80, sex., 2H; 2.76, m, 
4H; 3.01, m, 4H; 3.15, m, 2H; 3.44, m, 2H; 3.81, m, 2H; 4.25, quart.. 2H; 7.49, d, 
IH; 7.95. m, 2H; 11.25, s. IH; 12.30, s, IH. 
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Example 80 

3-(5-Ethyl-4-oxo-7-propylO ,4-dihydroiniidazo[5, 1 -£] [ 1 ^,4]tria2in-2-yl>N^ 
(3-morpholm-4-yi-propyl)-4-ethoxybenzeDesuIphonamide 




By the same method, starting with 640 mg (1.5 mmol) of 4-ethoxy-3-(5-ethyl-4-oxo- 
7-propyl-3,4-dihydroimidazo[5, 1 -f|[ 1 ,2,4]tna2iii-2-yl)-benzenesuIphonyl chloride 
and 650 mg (4.5 mmol) of l-(3-aminopFopyl)-morphoUne, 476 mg (59%) of 3-(5- 
ethyl-4-oxo-7-propyl-3»4-dihydit>imidazo[5,l-f][l,2,4]triazin-2-yl)-N-(3-moipholin- 
1 0 4'yl-prapyl)-4-ethoxy-benzenesulphonamide are obtained. 
Rf = 0.18 (dichloromediane/methanol = 19:1) 



15 



200 MHz 'H-NMR (CDCb): 1.01. t, 3H; 1.32, t, 3H; 1.60, t, 3H; 1.70, m, 3H; 1.89, 
sex., 2H; 2.43, m, 7H; 3.01. m, 4H; 3.15. t. 2H; 3.70, m, 4H; 4.35, quart., 2H; 7.15, 
d. IH; 7.95. dd, IH; 8.55, d, IH; 9.82. s. IH. 



-166- 



Example 81 

N-(2-Hydroxyethyl)-3-{5-ethyl-4-oxo-7-propyl-3,4-dihydro- 

tiiiidazo[5, 1 -f][ 1 ,2,4]triazm-2-yl)-4-ethoxy-N-propy 1-benzenesulphonamide 



By the same method, starting with 640 mg (1.5 mmol) of 4-ethoxy-3-(5-cthyi-4-oxo- 

7-propyl-3,4-dihydroiinida2o[5, 1 -f] [ 1 ,2,4]triazin-2-yl)-benzenes\ilphonyl chloride 
and 464 mg (4.5 mmol) of propylhydroxyethylamine, 600 mg (81%) of N-(2- 
hydroxyethyl)-3-(5-ethyl-4-oxo-7-propyl-3,4-dihydro-imida2o[5,l-f][i;i,4]tria2in-2- 
yl)-4-ethoxy-N-propylbenzenesulphoiiami(fe are obtained 
Ri- 0.73 (dichloromethane/methanol = 10:1) 

200 MHz *H-NMR (CDCb): 0.91, t, ,3H; l.Ol. t, 3H; 1.32, t, 3H; 1.62, m, 5H; 1.88, 
m, 2H; 2.32, s, IH; 3.01, m, 4H; 322, m, 4H; 3.80, m, 2H; 4.35, t, 2H; 7.15, d, 2H. 
7.95, dd, IH, 8.55. d, IH; 9.75, s, IH. 

The sulphonamides listed in Tables 1, 2, 3, 4 and 6 below were prepared by means of 

automated parallelsynthesis from 4-ethoxy-3-(5-methyl-4-oxo-7-propyl-3,4-dihydro- 
imidazo[5,l-f][l,2,4]tria2in-2-yl)-benzenesulphonyl chloride and the q)propriate 
amine using one of the three standard procedures below. 

The sulphonamides listed in Table 5 were prepared by the same methods by means of 
automated parallelsynthesis from 4-cthoxy-3-(5-eth^-4-oxo-7-propyl-3,4-dihydio- 




o=s=o 



CH3 
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iniidazo[5.1-6][l,2,4]tTiazin-2-^)-beiizenesulphonyl chloride and the appropriate 
amine. 

The purity of the final products was detennined by means of HPLC, and they were 
5 characterized by LC-MS. The content of the desired compound according to HPLC- 
MS is given in per cent in the tables in the column *'HPLC'. Standard procedure A 
was used with amines having acidic functionalities, standard procedure B was used 
with amines having neutral functionalities, standard procedure C was used with 
amines having additional basic functionalities. 

10 

In the structural formulae of Tables 1, 2, 3, 4, S and 6 below, hydrogen atoms are in 
some cases not shown. Nitrogen atoms having a free valency are therefore to be 
understood as -NH- radical. 

1 S Standard procedure A: Reaction of amines having acidic toctionalities 

0.05 nunol of amine^ 0.042 mmol of sulphonyl chloride and 0.10 mmol of NaiCOj 
are initially charged, and 0.5 ml of a mixture of THF/H2O is pipetted in by hand. 
After 24 h at RT, the mixture is admixed with 0.5 ml of IM H2SO4 solution and 
filtered through a two-phase cartridge (500 mg of Extrelut (upper phase) and 500 mg 

20 of Si02, mobile phase ethyl acetate). The product is obtained after concentrating the 
filtrate under reduced pressure. 

Standard procedure B: Reaction of amines having neutral functionalities 
0.125 mmol of amine arc initially charged and 0.03 mmol of sulphonyl chloride as a 
25 solution in 1,2-dichloroethane is pipetted in by the synthesizer. After 24 h, the 
mixture is admixed with 0.5 ml of IM H2SO4 and filtered through a two-phase 
cartridge (500 mg of Extrelut (upper phase) and 500 mg of SiOz, mobile phase: ethyl 
acetate). The filtrate is concentrated under reduced pressure. 
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Standard procedure C: Reaction of amines having basic functionalities 
0.05 mmol of amine are initially charged and 0.038 mmol of sulphonyl chloride as a 
solution in 1,2-dichloroethane and 0.05 mmol of triethylamine as a solution in 
1,2-dichloroethane is pipetted in by the synthesizer. After 24 h, the solution is 
initiaUy admixed with 3 ml of saturated NaHCOj solution and the reaction mixture is 
filtered through a two-phase cartridge. The product is obtained after concentrating the 
filtrate under reduced pressure. 

All reactions are monitored by thin-layer chromatography If the reaction is not 
complete after 24 h at RT. the mixture is heated to 60X for a fiirther 12 h and the 
experiment is subsequently tenninated. 
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Ex. No. 


Structure 


MW 


HPLC 


MZ + H 


109 


o=Lo 


504.6127 


90 


505 
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Table 2: 










Ex. No. 


Structure 


MW 
[g^l] 


HPLC 


MZ+H 


1 in 


1 CH, 

o=s=o ' 

^^x.^ 

HO^^-^ ^^^^ CH3 


CA*V iC t Oil 


74 


508 




Or S 








111 


0— s— 


539.6586 


75 


540 












112 


HO^ O-I-O ^ 


599.7115 


83 


600 
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Ex. No. 


Structure 


MW 
[g/mol] 


HPLC 


MZ-hH 


134 


1 1 1 >>N 

o=^=o ^ 

0 

N 

i 

H3C CH3 


516.6675 


95 


517 


135 


T CH, 

o=s=o ' 

6 

N 


528.6786 


80 


529 
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Ex. No. 


Structure 


MW 
[g/mol] 


HPLC 


MZ-t-H 


1S8 


CH, 0 p„ 


490.63 


90 


491 




CHg 0 pU 








159 


o=s=o ' 

6 
6 


537.65 


83 


538 
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Ex. No. 


Structure 


MW 
[g/mol] 


HPLC 


MZ^H 


182 


OH 


492.60 


72 


493 


183 


1 1 ' / N 
0=1=0 °^ 

/ 

0 

6 


593.75 


52 


594 
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Ex. Now 


Structure 


MW 


HPLC 




184 


0=1=0 ' 

H^'N^ CH, 
CH, 


S04.66 


82 


505 


18S 


1 CH, 

o=s=o ^ 


582.75 


59 


583 



-211- 



Ex. No. 


SCnicture 


MW 


HPLC 


MZ^H 


193 


o=s=o ' 
1 ' 

CH, 


476.60 


89 


ATI 


194 


t X J"' 
__T_ CH, 


583.71 


80 


584 


195 


o=s=o * 


505.64 


84 


506 
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Ex. No. 


Structure 


MW 


HPLC 


MZ+H 






















216 


T CH, 
0=S=0 ^ 

1 

) 


548.71 


78 














217 


oJ=o ^» 


490.63 


87 


491 






















218 


CK o=s=o 
1 i 


532.71 


93 


533 
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-228- 




-232- 




-234- 



Ex. No. 


Structure 


MW 


HPLC 


MZ+H 


255 


1 1 ' /,N 
^ 1 CH, 

o=s=o * 

N 


551.5486 


78 


552 


256 


o=s= 
\ 




574,6824 


59 


575 


257 


o=s=o 

OH 


497.5773 


40 


498 




1 



I 
I 
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Ex. No. 


Structure 


MW 


HPLC 


MZ+H 




0 


567.6692 


48 


568 


268 


o=s=o ^ 

0 


477.6084 


90 


478 


269 




569.6851 


73 


570 
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Ex. No. 


Structure 


MW 


HPLC 


MZ^H 


270 


o=^=o 

OH 


6S1.766 


65 


652 


271 


II 1 /M 

T CH3 
0=1=0 

".0-° 


541.6309 


71 


542 


272 


T CH- 

o=s=o 


607.6133 


39 


608 
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Ex. No. 


StnicUire 


MW 


HPLC 


MZ4^H 


317 


t; . V 

^\ 

o=j=o 


611.7227 


51 


612 


318 


^ « V 

o=s=o 

1 


57L6574 


75 


572 


319 


o=s=o 

0 " 


603.7026 


64 


604 
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Ex.Na 


Structure 


MW 


HPLC 


M24H 


323 


^ M 

1 CH, 


647.7562 


47 


648 


324 


T 

o=s=o ' 

CH, ^CH, 


SSS.6S8 


43 


556 












325 


o=|=o ^ 


654.7916 


54 


655 
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Cx.No. 


Structure 


MW 


HPLC 


MZ+H 












326 




624.7214 


71 


625 














0=1=0 ''^ 








327 


H 


689.8375 


42 


690 


328 


o=s=o ^ 

^ 


583.7122 


40 


584 
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Ex. No. 


Stnicture 


MW 


HPLC 


MZ+H 


329 


T CH, 


555.658 


49 


556 


330 




525.6315 


83 


526 


331 


T CH, 

o=|=o ' 


525.6315 


71 


526 
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Ex. No. 


Structure 


MW 


HPLC 


MZ^H 












335 


0=1=0 ' 
N 

CH3 CH3 


490.6292 


42 


491 
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Example 336 

2-[2-Ethoxy-5-(4-ethyl-piperazine-l-sulphonyl)-phenyl]-5-methyl-7-propyl-3H^ 
imidazol[5,l.f][l,2,4]tria2ine-4-one hydrochloride trihydrate 

5 




If the free base from Example 19 is crystallized from a mixture of an organic solvent 
and dilute aqueous hydrochloric acid, a hydrochloride trihydrate is obtained. 
10 m.p.:218°C 

Water content: 9.4% (K. Fischer) 
Chloride content: 6J% 

Example 337 

15 

2-[2-Ethoxy-5-(4-cthyl-piperazine-l-sulphonyI)-phenyl]-5-methyl-7-propyl-3H- 
imidazo[5.1-f](l^,4)triazine-4-one dihydrochloride 
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0.35 g (0.7 1 2 mmol) of 2-[2-eihoxy-5-(4-ethyl-piperazine- 1 -sulpho7iyl)-phenyl]- 
5-methyl-7-propyl-3H-imidazo[5,l-f][lt2,4]triazine-4-one are suspended in 8 ml of 
ether and dichloromethane is added until a homogeneous solution is foinied. 24 ml of 
a IM solution of HCl in ether are added and the mixture is stirred at room 
temperature for 20 minutes and filtered off with suction. This gives 372 mg (99%) of 
2-[2-ethoxy-5-(4-ethyl-piperazine-l-sulphonyl)-phenyl]-5-methyl-7.propyl-3H- 
imida2o[5,l-n[l ,2,4]iriaz!ne-4-one dihydrochloride. 

200 MHz »H-NMR (DMSO-de): 0.96, t, 3H; 1,22, t, 3H; 1.36, 3H; 1.82, sex., 2H; 
2.61, s. 3H; 2.88, m, 2H; 3.08. m, 6H; 3.50, m, 2H; 3.70. m, 2H; 4.25, quart., 2H; 
7.48, d, IH; 7.95, m. 2H; 11.42, s, IH; 12.45. s, IH. 
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Throughout this specification and the claims which follow, unless the context requires 
otherwise, the word "comprise", and variations such as "comprises" or "comprising", will 
be understood to imply the inclusion of a stated integer or step or group of integers or steps 
but not the exclusion of any other integer or step or group of integers or steps. 

The reference to any prior art in this specification is not, and should not be taken as, an 
acknowledgment or any form of suggestion that that prior art forms part of the common 
general knowledge in Australia. 



wo 99/24433 
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PCT/EP98/06910 



Patent claims 

1. 2-Pheny]-substituled imidazotriazinones of the genera) fonnula (I) 




in which 

represents hydrogen or straight-chain or branched alkyl having up to 4 
carbon atoms, 

represents straight-chain alkyl having up to 4 carbon atoms, 

and are identical or different and each represents hydrogen or represents 
straight-chain or branched alkenyl or alkoxy having in each case up to 

8 caibon atoms, or 

represents a straight-chain or branched alkyl chain having up to 10 
carbon atoms which is optionally interrupted by an oxygen atom and 
which is optionally mono- or polysubstituted by identical or different 
substituents selected from the group consisting of trifluoromethyl. 
trifluoromcthoxy, hydroxyl, halogen, carboxyl, benzyloxycarbonyl. 
straight-chain or branched alkoxycaibonyl having up to 6 carbon 
atoms and/or by radicals of the formulae -SO3H, -(A)a-NR'R^, -O-CO- 
NR''R*\ -S(0)t-R^ -P(0)(0R'**)(0R" 
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in which 

a and b are identical or different and each represents a number 0 or 1. 
A represents a radical CO or SO2. 

R\ R' , R' and R* are identical or different and each represents 
hydrogen, or 

represents cycloalkyl having 3 to 8 caibon atoms, aiyl having 6 to 10 
carbon atoms, a 5- to 6-membered unsaturated, partially unsaturated or 
saturated, optionally benzo-fused heterocycle having up to 3 
hcteroatoms from the group consisting of S, N and O, where the 
abovementioned ring systems are optionally mono- or polysubstituted 
by identical or different subsutuents selected from the group 
consisting of hydroxyl. nitro, Irifluoromethyl, liifluoromethoxy, 
carboxyl, halogen, straight-chain or branched alkoxy or 
alkoxycarbonyl having in each case up to 6 caibon atoms or by a 
group of the formula -(S02)c-NR"R*^ 



in which 
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c represents a number 0 or 1 . 

R^^ and R'^ are identica] or different and each represents hydrogen or 
straight-chain or branched alkyl having up to S carbon atoms, 

or 

R^, R^\ R^and R^ each represent straight-chain or branched alkoxy having up 
to 6 carbon atoms, or 

represents straight-chain or branched alkyl having up to 8 caibon 
atoms which is optionally mono- or polysubstituted by identical or 
different substituents selected from the group consisting of hydroxyl, 
halogen, aryl having 6 to 10 carbon atoms, straight-chain or branched 
alkoxy or alkoxycaibonyl having in each case up to 6 carbon atoms or 
by a group of the formula -(CO)d-NR'*R". 

in which 

R'* and R*' are identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 4 carbon atoms, 

and 

d represents a nimiber 0 or 1 , 

or 

R^ and R^ and/or R^ and R^' together with the nitrogen atom form a S- to 
7-membered saturated heterocycle which may optionally contain a 
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furthcr heicroatom from the group consisting of S and O or a radical of 
the formula -NR*^ 

in which 

R** represents hydrogen, aryl having 6 to 10 carbon atoms, benzyl, 
a 5- to 7-membered aromatic or saturated heterocycle having 
up to 3 heteroatoms from the group consisting of S, N and O 
which is optionally substituted by methyl, or 
represents straight-chain or branched alkyi having up to 6 
carbon atoms which is optionally substituted by hydroxyl, 

represents aiy) having 6 to 10 carbon atoms, or 

represents straight-chain or branched alkyl having up to 4 carbon 

atoms, 

and R" arc identical or different and each represents hydrogen or straight- 
chain or branched alkyl having up to 4 carbon atoms, 

and/or the alkyl chain listed above under R^/R* is optionally 
substituted by cycloalkyi having 3 to 8 carbon atoms, aryl having 6 to 
10 carbon atoms or by a 5- to 7-membcrcd partially unsaturated, 
saturated or unsaturated, optionally benzo-fiised heterocycle which 
may contain up to 4 heteroatoms from the group consisting of S, N 
and O or a radical of the formula *NR", 

in which 

R" represents hydrogen, hydroxyl, formyl, trifluoromethyl, 
straight-chain or branched acyl or alkoxy having in each case 
up to 4 carbon atoms. 



-268- 



or represents straight-chain or branched alkyl having up to 6 
carbon atoms which is optionally mono- or polysubstituted by 
identical or different substituents selected from the group 
consisting of hydroxy! and straight-chain or branched alkoxy 
having up to 6 carbon atonis« 

and where aryl and the heterocycle are optionally mono- or 
polysubstituted by identical or different substituents selected from the 
group consisting of nitro, halogen, -SOjH, straight-chain or branched 
alkyl or alkoxy having in each case up to 6 carbon atoms, hydroxyl, 
trifluoromethyl, trifluoromethoxy and/or by a radical of the formula 
-S02-NR'*R", 

in which 

R'^ and R'^ are identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 6 carbon atoms, 

and/or 

R^ or R^ represents a group of the formula -NR^^\ 
in which 

R^ and R^' have the meanings of R'* and R" given above and are 
identical to or different from them, 

and/or 



R^ or R^ represents adamantyl, or represents radicals of the fomiulae 
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o 



or lepresents cycloalkyl having 3 to 8 carbon atoms, aryl having 6 to 10 
carbon atoms or represents a 5- to 7-fflembered paitially unsaturated, saturated 
or unsaturated, optionally benzo-ftiscd heterocycle which may contain up to 4 
hetCToatoms from the group consisting of S, N and p. or a radical of the 
formula -NR^, 



10 



15 



20 



in which . 

has the meaning of R" given above and is identical to or diifenmt 
from it, or 

i^nssems caiboxyl. fomyl or sttaight-chain or branched acyl having 
up to S caibon atoms. 

and where cycloalkyl. aiyl and/or the hetenicycle are optionally mono- or 
polysubstitated by identical or diffoent substitaents selected fiom the gioup 
consisting of halogen, triazolyl. trifluotomethyl. trifluoromethoxy, caiboxyl. 
straight-chain or bmnched acyl or alkoxycaitonyl having i„ each case up to 6 
carton atoms, nitio andfor hy gioups of Ae fonnulae -SO3H. 4DR» 
(SOdeNR*^". -P(O)(OR»K0R»). 




in whi(di 
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represents a number 0 or 1 , 
represents a radical of the formula 

represents cycloalkyl having 3 to 7 carbon atoms, or 
represents hydrogen or straight-chain or branched alkyl having up to 4 
carbon atoms which is optionally substituted by cycloalkyl having 3 to 
7 carbon atoms, benzyloxy, tetrahydropyranyl, tetrahydrofuranyU 
straight-chain or branched alkoxy or alkoxycarbonyl having in each 
case up to 6 carbon atoms, carboxyl, benzyloxycarbonyl or phenyl 
which for its pan may be mono- or polysubstituted by identical or 
different substituents selected from the group consisting of straight- 
chain or branched alkoxy having up to 4 carbon atoms, hydroxy! and 
halogen, 

and/or alkyl which is optionally substituted by radicals of the formulae 
-CO-NR^^or-CO-R^, 

in which 

R^' and R^ are identical or different and each represents hydrogen or 
straight^hain or branched alkyl having up to 8 caibon atoms, 
or 

R^ and R^ together with the nitrogen atom fonn a 5- to 7-membered 
saturated hetcrocycle which may optionally contain a further 
heteroatom from the group consisting of S and O, 
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and 



R represents phenyl or adamantyl, 

R^^ and R^ have the meanings of R"* and R*' given above and are identical to 
or different from them, 

R'^ and R" have the meanings of R*** and R" given above and are identical to 
or different from them 

and/or cycloalkyl, aryl and/or the heterocycle are optionally substituted by 
straight-chain or branched alkyl having up to 6 carbon atoms which is 
optionally substituted by hydroxyl, carboxyl. by a 5- to 7-membered 
heterocycle having up to 3 heteroatoms from the group consisting of S. N and 
O, or by groups of the formula -SOz-R^', P(0)(0R'^)(0R^^) or -NR^R^^ 

in which 



R^^ represents hydrogen or has the meaning of r' given above and is 
identical to or different from it, 

R^^ and r3^ have the meanings of R'® and R' * given above and are identical to 
or different from them, 

R^ and R^5 are identical or different and each represents hydrogen or straight- 
chain or branched alkyl having up to 6 carbon atoms which is 
optionally substimted by hydroxy! or by straight-chain or branched 
alkoxy having up to 4 carbon atoms, or 
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and R together with the nitrog^ atom form a 5- to 6-inembered 
saturated heterocycle which may contain a further heieroatom from the 
group consisting of S and O, or a radical of the formula -NR^, 

in which 

R^* represents hydrogen, hydroxyl, straight-chain or branched 
alkoxycarbonyl having up to 7 carbon atoms or straight-chain 
or branched alkyi having up to 5 carbon atoms which is 
optionally substituted by hydroxyl. 



and R* together with the nitrogen atom form a 5- to 7-membered 
unsaturated or saturated or partially unsaturated, optionally benzo- 
fused heterocycle which may optionally contain up to 3 heteroatoms 
from the group consisting of S, N and O. or a radical of the formula 
-NR". 

in which 

R'^ represents hydrogen, hydroxyl, foimyl. thfluoromethyl. 
straight-chain or branched acyl, alkoxy or alkoxycarbonyl 
having in each case up to 4 carbon atoms, 
or represents straight-chain or branched alkyl having up to 6 
carbon atoms which is optionally mono- or polysubstituted by 
identical or different substituents selected from the group 
consisting of hydroxyl. trifluoromethyl, carboxyl, straight- 
chain or branched alkoxy or alkoxycarbonyl having in each 
case up to 6 carbon atoms, or by groups of the formula 
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-(D)r^^^. ■00-(CH2)gO^0-R^^ -CO-CCHA-OR*' or 
-P(0)(0R^2)(0R^^, 

in which 

g and h are identical or different and each represents a number 1, 2, 3 
or 4, 

and 

f represents a number 0 or 1 . 

D represents a group of the formula -CO or -SO2, 

R^* and R^' are identical or different and each has the meaning of R' 
and R^ given above, 

R*** represents straight-chain or branched alkyl having up to 6 
carbon atoms, 

K represents straight-chain or branched alkyl having up to 6 
carbon atoms, 

R*^ and R*^ are identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 4 carbon atoms, 

represents a radical of the formula -(CX))i-E. 
in which 
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represents a number 0 or 1, 



E represents cycloalkyl having 3 to 7 carbon atoms or benzyl, 

represents aryl having 6 to 10 caibon atQms or a S- to 
6-membered aromatic heterocycle having up to 4 heteroatoms 
from the group consisting of S, N and O, where the 
abovementioned ring systems are optionally mono- or 
polysubstituted by identical or different constituents selected 
from the group consisting of nitro, halogen, -SOjH, straight- 
chain or branched alkoxy having up to 6 caibon atoms, 
hydroxyl, trifluoromethyl, trifluoromethoxy, or by a radical of 
the formula .S02■NR^*^ 

in which 

and R^^ have the meaning of R*' and R*^ given above and 
are identical to or different from them. 



or 



E 



represents radicals of the formulae 




— N 



/~\ 
I r 



or 



— N 
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and the heterocycic listed under and R^ which is fonned together with the 
nitrogen atom, is optionally mono- or polysubstituted, if appropriate also 
geminally. by identical or different subsiituents selected from the group 
consisting of hydroxy!, formyl, carboxyl, straight-chain or branched acyl or 
alkoxycarbonyl having in each case up to 6 carbon atoms, nitro and groups of 
the formulae -P(0)(OR^(OR*^), 



or — (CO),WR*'r** 



in which 

R** and R*^ have the meanings of R*** and r' ' given above and are identical to 
or different from them, 

R*' represents hydroxyl or straight-chain or branched alkoxy having up to 
4 carbon atoms, 

j represents a number 0 or 1 » 
and 

R*' and R™ are identical or different and have the meanings of R'^ and R*^ 
given above, 

and/or the heterocycle listed under R^ and R\ which is formed 
together with the nitrogen atom, is optionally substituted by straight- 
chain or branched alkyi having up to 6 carbon atoms which is 
optionally mono- or polysubstituted by identical or different 
substitucnts selected from the group consisting of hydroxyl, halogen. 
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cartx)xyl, cycloalkyi or cycloalkyloxy having in each case 3 to 8 
carbon atoms, straight<hain or branched alkoxy or alkoxycarbony] 
having in each case up to 6 carbon atoms, or by a radica] of the 
formula -SO3H. -NR^*r" or P(O)OR^^0R^. 

in which 

R*' and R^^ are identical or different and each represents hydrogen, 
phenyl, carboxy], benzyl or straight-chain or branched alkyl or 
alkoxy having in each case up to 6 carbon atoms, 

R^^ and R^ are identical or different and have the meanings of R*° and 
R" given above, 

and/or the alky! is optionally substituted by aryl having 6 to 10 carbon 
atoms which for its part may be mono- or polysubstituted by identical 
or different substitucnts selected from the group consisting of halogen, 
hydroxy!, straight-chain or branched alkoxy having up to 6 caibon 
atoms, or by a group of the fonnula -NR*' R^^*, 

in which 

R^'* and R^^ have the meanings of R^' and R^^ given above and are 
identical to or different from them, 

and/or the heterocycle listed under R^ and R^, which is formed 
together with the nitrogen atom, is optionally substituted by aryl 
having 6 to 10 carbon atoms or by a 5- to 7-membered saturated, 
partially unsaturated or unsaturated heterocycle having up to 3 
heteroatoms from the group consisting of S, N and O. optionally also 
attached via a nitrogen function, where the ring systems for their part 
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may be substituted by hydroxyl or by straight-chain or branched alkyi 
or alkoxy having in each case up to 6 carbon atoms, 



and R* together with the nitrogen atom form radicals of the formulae 



' . 0 



or 




and R^ are identical or different and each represents hydrogen, straight- 
chain or branched alkyl having up to 6 carbon atoms, hydroxyl or 
represents straight-chain or branched alkoxy having up to 6 caibon 
atoms, 

and their salts, hydrates, N-oxides and isomeric forms. 

2-Phenyl-substituted imidazotriazinoncs of the general fonnula (I) accoiding to 
Claim 1 in which 

R' represents straight-chain or branched aikyl having up to 3 carbon 
atoms. 
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xepresents straight-chain alkyl having up to 3 caiix)n atoms. 

and R^ are idcntica) or different and each represents hydrogen or represents 
straight-chain or branched alkeny] or alkoxy having in each case up to 
6 carbon atoms, or 

represents a straight-chain or branched alkyl chain having up to 8 
carbon atoms which is optionally interrupted by an oxygen atom and 
which is optionally mono- to trisubstituted by identical or different 
substituents selected from the group consisting of hydroxy], fluorine, 
chlorine, carboxyl. benzyloxycarbonyl, straight-chain or branched 
alkoxycarbony] having up to S cartx>n atoms, and by radicals of the 
formulae -SO3H. -{A).-NR'R*. .CK:0-NR''r'*. -S(0)b-R', 
-P(0)(0R*^(0R"). 




in which 

a and b are identical or different and each represents a number 0 or 1, 
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A represents a radical CO or SO2, 

J, , R* and R* are identicai or different and each represents hydrogen, or 
cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, piperidinyl 
and pyridyl, where the abovementioned ring systems are optionally 
mono- to trisubstituted by identical or different substituents selected 
from the group consisting of hydroxy!, nitro. trifluoromethyl, 
trifluoromethoxy, caiboxyl, fluorine, chlorine, stiaight-chain or 
branched alkoxy or alkoxycarbonyl having in each case up to 4 carbon 
atonis, or by a group of the formula -<S02)c-NR^^R*^, 

in which 

c represents a number 0 or 1, 

R^^ and R'^ are identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 4 carbon atoms. 



:\ R^ , R^ and R* each represent straight-chain or branched alkoxy having up 
to 3 carbon atoms, or 

represents straight-chain or branched alkyl having up to 7 carbon 
atoms which is optionally mono- or polysubstituted by identical or 
different substituents selected from the group consisting of hydroxyl, 
fluorine, chlorine, phenyl, straight-chain or branched alkoxy or 
alkoxycarbonyl having in each case up to 4 carbon atoms, or by a 
group of the formula -(CO^NR'^r", 



in which 
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R and R ^ are identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 3 carbon atoms. 



d represents a number 0 or 1 , 



jC and and/or R^ and together with the nitrogen atom form a 
pyrroHdinyl. morpholinyl, piperidinyl or triazolyl ring or radicals of 
the formulae 




in which 

R^^ represents hydrogen, phenyl, benzyl, morpholinyl, pyrroHdinyl. 
piperidinyl, piperazinyl or N-methylpiperazinyl, or 
represents straight-chain or branched alkyl having up to S 
cart)0n atoms which is optionally substituted by hydroxyl, 

R' represents straight-chain or branched alkyl having up to 3 carbon 
atoms. 
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R'" and R" are idendca] or different and each represents hydrogen or straight- 
chain or branched alkyl having up to 3 carbon atoms, 

and/or the alkyl chain listed under R^/R* is optionally substituted by 
cyclopropyl, cyclopentyl, cyclohcxyl. cycloheptyl, phenyl, pyridyl, 
quinolyl, pyrrolidinyl, pyrimidyl. morpholinyl, furyl. piperidinyl, 
tetrahydrofuranyl or by radicals of the fonnulae 




in which 

R" represents hydrogen, hydroxyl. formyl, trifluoromethyl, 
straight-chain or branched acyl or alkoxy having in each case 
up to 3 carbon atoms, 

or represents straight-chain or branched alkyl having up to 4 
carbon atoms which is optionally mono- to trisubstituced by 
identical or different substituents selected from the group 
consisting of hydroxyl and straighKhain or branched alkoxy 
having up to 4 carbon atoms, 

and where phenyl and the hcterocycles are optionally mono- to 
trisubstituted by identical or different substituents selected from the 
group consisting of nitro, fluorine, chlorine, -SO3H, stiaighi-chain or 
branched alkyl or alkoxy having in each case up to 4 carbon atoms, 
hydroxyl, and/or by a radical of the formula .S02-NR'*R*', 



in which 
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R'* and R" are identical or different and each represents hydit^en or 
straight-chain or branched alkyl having up to 4 carbon atoms, 

and/or 

R^ or R^ represents a group of the fonnula -NR^^' , 
in which 

R^ and R^' have the meanings of R'^ and R^' given above and are 
identical to or different from them, 

and/or 

R^ or R^ represents adamantyl, or represents radicals of the fonnulae 

or rqnesents cyclopentyl, cyclohexyl, cyclohqytyl, phenyl, moqriiolinyl, 
oxazolyl, thiazolyl, quinolyl, isoxazolyl, pyiidyl, tetrahydrofuranyl, 
tetrahydropyranyl or represents radicals of the formulae 
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-O. 



\ / or 

in which 

has the meaning of R^* given above and is identical to or different 
from it, or 

represents carboxyl, formyl or straight-chain or branched acyl having 
up to 3 carbon atoms, 

and where cycloalkyl, phenyl and/or the heterocycles arc optionally mono- to 
trisubstituted by identical or different substituents selerted from the group 
consisung of fluorine, chlorine, triazolyl, trifluoromethyl, trifluoromethoxy, 
caiboxyl, straight-chain or branched acyl or alkoxycarbonyl having in each 
case up to 5 carbon atoms, nitro and/or by groups of the formulae -SO3H, 
•OR^\ (S02)cNR' V. -PCOKOR^KOR"), 

in which 

e represents a number 0 or 1 , 



R" represents a radical of the formula 
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represents cyclopropyl. cyclopentyl, cyclobutyl. cyclohexyl or 
cyclohepiyl. 

reprcsents hydrogen or straight-chain or branched alkyl having 
up to 4 carbon atoms which may optionally be substituted by 
cyc]opropyl. cyclopentyl. cyclohexyl, benzyloxy, 
tetrahydropyranyl, tetrahydiofuranyl, straight-chain or 
branched alkoxy or alkoxycarbonyl having in each case up to 4 
carbon atoms, benzyloxycarbonyl or phenyl which for its part 
may be mono- or polysubstiiuted by identical or different 
substituents selected from the group consisting of straight- 
chain or branched alkoxy having up to 3 carbon atoms, 
hydroxyl. fluorine and chlorine. 

and/or where alkyl is optionally substituted by radicals of the 
formulae -CO-NR^R" or -CO-R^. 

in which 

and R^' arc identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 5 carbon atoms, 
or 

R^ and R^' together with the nitrogen atom form a morpholinyl, 
pyiToKidinyl or piperidinyl ring, 

and 

R^^ represents phenyl or adamantyl, 

R^ and R" have the meanings of R^* and R*' given above and are 
identical to or different from them. 
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and have the meanings of R^*^ and R*' given above and are 
identical to or di^erent from them 

and/or cycloalkyl, phenyl and/or the heterocycles are optionally 
substituted by straight-chain or branched alky! having up to 4 carbon 
atoms which is optionally substituted by hydroxy!, carfooxyl. pyridyl, 
pyrimidyl, pyrrolidinyl, piperidinyl. letrahydrofuranyl, triazolyl or by 
groups of the formula -S02-R^*, -P(0)(OR")(OR^^) or -NR^R^, 

in which 

R'' has the meaning of R' given above and is identical to or 
different from it, 

R^^ and R^^ have the meanings of R^® and r'* given above and 
are identical to or different from them. 

R^ and R^^ are identical or different and each represents 
hydrogen or straight-chain or branched alkyl having up 
to 5 carbon atoms which is optionally substituted by 
hydroxy! or straight-chain or branched alkoxy having 
up to 3 carbon atoms, or 

R^"* and R^^ together with the nitrogen atom form a morpholinyl, 
triazolyl or thiomorpholinyl ring or a radical of the formula 



in which 
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represents hydrogen, hydroxyl, straight<hain or 
branched alkoxycarbonyl having up to 5 caibon atoms 
or straight-chain or branched alkyi having up to 4 
caibon atoms which is optionally substituted by 
hydroxyl. 



and R* together with the nitrogen atom form a morpholinyl. 
thiomorpholinyK pyrrolidinyl, piperidinyl ring, or a radical of the 
formula 




in which 

R^^ represents hydrogen, hydroxyl. fonnyl, trifluoromethyl, 
straight-chain or branched acyl, alkoxy or alkoxycarbonyl 
having in each case up to 4 carbon atoms, 
or represents straight-chain or branched alkyI having up to 5 
carbon atoms which is optionally mono- to trisubstituted by 
identical or different substituents selected from the group 
consisting of hydroxyl, trifluoromethyl, carboxyl, straight- 
chain or branched alkoxy or alkoxycarbonyl having in each 
case up to 4 carbon atoms, or by groups of the formula 
-(D)fJ«l^^R*', -CX)-(CH2)g-0-C0-R*», -CO-(CH2)b-OR*' or 
-P(0)(OR*^)(OR^^), 

in which 
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g and h are identical or different and each represents a number 1, 2 or 
3, 

and 

f represents a number 0 or 1 , 

D represents a group of the formula -CO or -SO2, 

R^* and R^' are identical or different and have the meanings of R^ and 
R' ^ven above, 

R^ represents straight-chain or branched alkyl having up to 4 
carbon atoms, 

R^* represents straight-chain or branched alkyl having up to 4 
carbon atoms, 

R^^ and R*^ are identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 3 carbon atoms, 

represents a radical of the formula -(CO)i-E, 
in which 

i represents a number 0 or 1 , 
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represents cyclopeniyl, cyclohexyl.cycloheptyl. benzyl, phenyl, 
pyiidyl, pyrimidyl or fuiyl, where the abovemcntioncd ring 
systems are optionally mono- or disubstituted by identical or 
different substituents selected from the group consisting of 
nitro, fluoiine, chlorine. -SOsH, straight-chain or branched 
alkoxy having up to 4 carbon atoms, hydroxy!, trifluoromethyl, 
trifluoromethoxy or by a radical of the formula -SQrNR^^^* 

in which 

and R** have the meanings of R" and R" given above and 
are identical to or different from them. 



represents radicals of the formulae 



— N N-CH, 



or — N O 



and the heterocycles listed under R^ and R*. which are formed together 
with the nitrogen atom, are optionally mono- to trisubstituted, 
optionally also geminally. by identical or different substituents 
selected from the group consisting of hydroxyl, foirnyl. carboxyl, 
straight-chain or branched acyl or aJkoxycarbonyl having in each case 
up to S carbon atoins, nitro and groups of the formulae 
-P(0)(OR^)(OR''^). 
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or _(C0)jNR^" 
in which 

and R*' have the meanings of R*** and R" given above and arc 
identical to or different from them. 

R*' represents hydroxyl or straight-chain or branched alkoxy 
having up to 3 carbon atoms, 

j represents a number 0 or 1 , 

and 

R*' and R^° are identical or different and have the meanings of R''* and 
R^* given above, 

and/or the heterocycles listed under R3 and R^ which arc formed 
together with the nitrogen atom, are optionally substituted by straight- 
chain or branched alkyl having up to 5 carbon atoms which is 
optionally mono- or polysubstituted by identical or different 
substituents selected from the group consisting of hydroxyl, fluorine, 
chlorine, carboxyl, cyclopropyl, cyclopenlyl, cyclohexyl, cyclohcptyl, 
straight-chain or branched alkoxy or alkoxycarbonyl having in each 
case up to 4 carbon atoms, or by a radical of the formula -SO3H, 
-NR^'R^^ or -P(0)0R"0R^, 
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in which 

R'* and R^^ are identicaJ or different and each rcpresenis hydrogen, 
phenyl, caiboxyl, benzyl or straight-chain or branched aikyi or 
alkoxy having in each case up to 4 carbon atoms, 

R^^ and R^ are identical or different and have the meanings of R'° and 
R*' given above, 

and/or the alkyl is optionally substituted by phenyl which for its part 
may be mono- to trisubstituted by identical or different substituents 
selected from the group consisting of fluorine, chlorine, hydroxy!, 
straight-chain or branched alkoxy having up to 4 carbon atoms, or by a 
group of the formula -NR^* 'r"', 

in which 

R^'* and R^^ have the meanings of R^' and R" given above and are 
identical to or different from them, 

and/or the heterocycles listed under R^ and R^, which are formed 
together with the nitrogen atom, are optionally substituted by phenyl, 
pyridyl, pipeiidinyl, pyrrolidinyl or tetrazolyl. optionally also attached 

via a nitrogen function, where the ring systems for their part may be 
substituted by hydroxyl or by straight-chain or branched alkyl or 
alkoxy having in each case up to 5 carbon atoms. 



R^ and R^ together with the nitrogen atom form radicals of the formulae 
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and are identical or different and each represents hydrogen, hydroxyl or 
represents straight-chain or branched alkoxy having up to 4 carbon 
atoms, 

and their salts, hydrates, N-oxides and isomeric forms. 

2-Phenyl-substituied imidazotriazinones of the gjeneral formula (I) according to 
Claim 1 in which 

R* represents straight-chain or branched alkyi having up to 3 carbon 
atoms, 

R^ represents straight-chain alkyl having up to 3 caibon atoms, 

R^ and R* arc identical or different and each represents hydrogen or represents 
straight-chain or branched alkenyi or alkoxy having in each case up to 
4 carbon atoms, or 

represents a straight-chain or branched alkyl chain having up to 6 
caiixm atoms which is optionally intemipied by an oxygen atom and 
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which is optionally mono- to tiisubstitutcd by identical or different 
substituenis selected from the group consisting of hydroxyl, fluorine, 
chlorine, carboxyK straight-chain or branched alkoxycarbonyl having 
up to 4 carbon atoms, and/or by radicals of the formulae -SO3H. -(A)«- 
NR'R^ -O-CO-NR'R*', -S(0)b-R', -P(0)(OR'®)(OR"), 




in which 

a and b are identical or different and each represents a number 0 or 1, 
A represents a radical CO or SO2, 

R', R^ . R* and R^ are identical or different and each represents 
hydrogen, or 

represents cyclopentyl. cyclohexyl, cycloheptyl, phenyl, 
piperidlny] and pyridyl, where the abovementioned ring 
systems are optionally mono- or disubstituted by identical or 
different substituents selected from the group consisting of 
hydroxyl, nitro, carboxyl, fluorine, chlorine, straight-chain or 
branched alkoxy or alkoxycarbonyl having in each case up to 3 
carbon atoms, or by a group of the formula -(S02)c-NR*^R*^ 
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in which 

c represents a number 0 or 1 , 

and R'^ are ideniica! or different and each represents 
hydrogen or straight-chain or branched alkyl having up 
to 3 carbon atoms, 



R^ , R' and R* each represent methoxy, or 

represent straight-chain or branched alkyl having up to 6 carbon atoms 
which is optionally mono- or disubstituted by identical or different 
substituents selected from the group consisting of hydroxyl, fluorine, 
chlorine, phenyl, straight-chain or branched alkoxy or alkoxycaibonyl 
having in each case up to 3 caibon atoms, or by a group of the foimula 
-(CO)d-NR**R'^ 

in which 

R'^ and R'^ are identical or different and each represents hydrogen, 
methyl or ethyl, 

and 



d represents a number 0 or I , 
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and and/or r' and R*' together with the nitrogen atom form a 
morpholinyl, piperidinyl or triazolyl ring or radicals of the formulae 



CH, 



-''yj . L_J 

CH, 



in which 



10 



r'* represents hydrogen, phenyl, benzyl, morpholiny], pyrrolidinyl, 
piperidinyl, piperazinyl or N-melhylpiperazinyl, or 
represents straight-chain or branched alkyl having up to 3 
carbon atoms which is optionally substituted by hydroxyl. 



15 



R represents methyl, 

R'° and R'^ are identical or different and each represents hydrogen, methyl or 
ethyl. 



20 



and/or the alkyl chain listed under R^/R^ is optionally substituted by 
cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, morpholinyl, furyl, 
tetrahydrofuranyl, or by radicals of the fomiulae 




or 
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in which 

R'^ represents hydrogen, hydroxy!, formyl. acetyl or alkoxy having 
up to 3 caibon atoms, 

or represents straight-chain or branched alkyl having up to 3 
carbon atoms which is optionally mono- or disubstituted by 
identical or different substituents selected from the group 
consisting of hydroxyl or straighKhain or branched alkoxy 
having up to 3 carbon atoms, 

and where phenyl and the heterocycles are optionally mono- to 
trisubstituted by identical or different substituents selected from the 
group consisting of fluorine, chlorine, -SO3H, straight-chain or 
branched alkyl or alkoxy having in each case up to 3 carbon atoms, 
hydroxyU and/or by a radical of the formula .S02>IR'*R". 

in which 

R'* and R*^ are identical or different and each represents hydrogen or 
straight^hain or branched alkyl having up to 3 carbon atoms, 

and/or 

or R* represents a group of the foimula -NR^^', 
in which 



R^ and R^^ have the meanings of R*^ and R" given above and aie 
identical to or different from them. 
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and/or 



or R* represents adamantyU or represents radicaJs of the formulae 



-OH 



u 



S02 



O 



10 



or represents cyclopcntyl. cyclohexyU cycloheptyl, phenyl. 
niorphoUnyl. oxazolyl. thiazolyl. quiholyl, isoxazoly], . pyiidyl, 
tetrahydrofuranyl, tetrahydropyranyl, or represents radicals of the 
formulae 



-O 



If 



IS 



in which 



R" has the meaning of R** given above and is identical to or 
different from it, or 
represents foimyl or acetyl. 
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and where cycloalkyl, phenyl and/or the hctcrocycles are optionally 
mono- or disubstituted by identical or different substituents selected 
from the group consisting of fluorine, chlorine, triazolyl, carboxyl. 
straight-chain or branched acyl or alkoxycarbonyl having in each case 
up to 4 carbon atoms, nitro, and/or by groups of the formulae -SO3H, 
-OR". (S02)eNR21^^. -P(O)(0R^**)(OR^). 

in which 

e represents a number 0 or 1 , 

R^^ represents a radical of the formula 

o o 

represents cyclopropyl, cyclopentyl, cyclobutyl or cyclohexyl, 
represents hydrogen or straight-chain or branched alkyj having up to 3 
carbon atoms which is optionally substituted by cyclopropyl, 
cyclohcxyl, benzyloxy. tetrahydropyranyl, straight-chain or branched 
alkoxy or alkoxycarbonyl having in each case up to 3 caii)on atoms, 
benzyloxycarbonyl or phenyl which for its part may be mono- or 
disubstituted by identical or different substituents selected from the 
group consisting of methoxy, hydroxyl. fluorine or chlorine, 

and/or where alkyi is optionally substituted by radicals of the formulae 
-CO-NR^^R^or-CO-R^. 



in which 
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and are identical or different and each represents hydrogen or 
straight-chain or branched alky] having up to 4 carbon atoms, 
or 

R^' and R^ together with the nitrogen atom fonn a moipholinyl, 
pyrroHdinyl orpiperidinyl ring, 

and 

R^** represents phenyl or adamantyl, 

and R^ have the meaning of R** and R^^ ^ven above and are identical to 
or different from them, 

and R^ have the meanings of R^° and R' ' given above and are identical to 
or different from them 

and/or cycloalkyl, phenyl and/or the hctcrocycles arc optionally 
substituted by straight-chain or branched alky! having up to 3 carbon 
atoms, which is optionally substituted by hydroxy], carboxyl, pyhdyl, 
pyrimidyl, pyrrolidinyl, piperidinyl, tetrahydrofuranyl, triazolyl or by 
groups of the formula -SOrR^'. P(0)(0R")(0R") or -NR^R", 

in which 

R'' represents methyl, 

R^^ and R^^ have the meanings of R*** and R" given above and are 
identical to or different from them. 
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R'* and R'^ are identical or different and each represents hydrogen or 
straight-chain or branched alkyl having up to 3 carbon atoms 
which is optionally substituted by hydroxy! or meihoxy, or 

R^ and R^* together with the nitrogen atom form a morpholinyl, 
triazolyl or thiomorpholinyl ring or a radical of the formula 



in which 



represents hydrogen, hydroxyl, stndght-chain or 
branched alkoxycarbonyl having up to 3 carbon atoms 
or straight-chain or branched alkyl having up to 3 
carbon atoms which is optionally substituted by 
hydroxyl. 



and R* together with the nitrogen atom form a morpholinyl, 
thiomorpholinyl. pyrrolidinyl, piperidinyl ring, or a radical of the 
fonnula 



in which 
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represents hydrog^, hydroxyl, formyl, straighl-chain or 
branched acyl, alkoxy or alkoxycarbonyl having in each case 
up to 3 carbon atoms, 

or represents straight-chain or branched alkyl having up to 4 
carbon atoms which is optionally mono- or disubstituted by 
identical or different substituents selected from the group 
consisting of hydroxyl, straighl-chain or branched alkoxy or 
alkoxycarbonyl having in each case up Co 3 carbon atoms, or by 
groups of the formula -(D)fJ^^*R^'. -C0-(CH2)g-0-C0-R'*®, 
-CO-CCHjVOR'*' or-P(0)(OR*^)(OR''^), 

in which 

g and h are identical or different and each represents a number 
lor 2. 

and 

f represents a number 0 or 1, 

D reptesents a group of the fonnula -CO or -SO2, 

R^' and R^^ are identical or different and have the meanings of 
R' and R* given above, 

R^ represents straight-chain or branched alkyl having up to 
3 carbon atoms, 

R^^ represents straight-chain or branched alkyl having up to 
3 carbon atoms, 
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R*^ and R^^ are identical or different and each represents 
hydrogen, methyl or ethyl. 



represents a radical of the formula -(CO)i-E, 
in which 

i represents a number 0 or 1 , 

E represents cyclopentyl, benzyl, phenyl, pyridyl, pyrimidyl or 
fiiryl, where the abovementioned ring systems are optionally 
mono- or disubstituted by identical or different substituents 
selected from the group consisting of nitro, fluorine^ chlorine, 
-SO3H, straight-chain or branched alkoxy having up to 3 
carbon atoms, hydroxy!, or by a radical of the formula -SOj- 
NR^^^ 

in which 

R^ and R'** have the meanings of R'* and R*' given above and 
arc identical to or different from them, 



represents radicals of the formulae 
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or 




and the heterocycles listed under and which are formed together 
with the nitrogen atom, are optionally mono- to trisubstituted, 
optionally also geminally, by identical or different substituents 
selected from the group consisting of hydroxy], formyl, caiboxyl, 
straight-chain or branched acyl or alkoxycaibonyl having in each case 
up to 3 carbon atoms, or groups of the formulae -P(0)(OR^)(OR*'), 




or — (CO)jNR*'R*^ 



in which 

R* and R*' have the meaning? of R*** and R" given above and are 
identical to or different from them, 

R*® represents hydroxyl or methoxy. 

j represents a number 0 or 1 , 

and 

R and R are identical or different and have the meanings of R'* and 
R'^ given above, 
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and/or the heterocycles listed under R3 and R^, which are fonned 
together with the nitrogen atom, are optionally substituted by straight- 
chain or branched alkyl having up to 4 carbon atoms which is 
optionally mono- to irisubstituted by identical or different substituents 
selected from the group consisting of hydroxyl, fluorine, chlorine, 
caiboxyl, cyclopropyl, cycloheptyl, straight-chain or branched alkoxy 
or alkoxycarbonyl having in each case up to 3 carbon atoms, or by a 
radical of the formula -SO3H, -NR^'r" or P(0)0R"0R^, 

in which 

R^* and R^^ are identical or different and each represents hydrogen, 
phenyl, caiboxyl, benzyl or straight-chain or branched alkyl or 
alkoxy having in each case up to 3 carbon atoms, 

R^^ and R^ are identical or different and have the meanings of R'° and 
R" given above, 

and/or the alkyl is optionally substituted by phenyl which for its part 
may be mono- to disubstituted by identical or different substituents 
selected from the group consisting of fluorine, chlorine, hydroxyl, 
methoxy, or by a group of the formula -NR^' R^^', 

in which 

R^* and R^^ have the meanings of R'* and r'^ given above and arc 
identical to or different from them, 

and/or the heterocycles listed under R' and R^, which are formed 
together with the nitrogen atom, arc optionally substituted by phenyl. 
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pyiidyl, piperidinyl, pyirolidinyl or tetrazolyl. if appropriate also 
attached via a nitrogen function, where the ring systems for their part 
may be substituted by hydroxyl or by straight-chain or branched alkyl 
or alkoxy having in each case up to 3 cartx)n atoms. 

or 

and together with the nitrogen atom fonn radicals of the formulae 




CHpHj 



R' and R* are identical or different and each represents hydrogen, hydroxyl or 
represents straight-chain or branched alkoxy having up to 3 carbon 
atoms. 

and their salts, hydrates, N-oxides and isomeric forms. 

2-Pheny!-substituted imidazotriazinones of the general fomiula (1) according to 
Claim 1 in which 



R ' represents methyl or ethyl. 
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represents ethyl or propyl, 

and arc identical or different and each represents a straight-chain or 
branched alkyi chain having up to 5 carbon atoms which is optionally 
substituted up to two times by identical or different substitucnts 
selected from the group consisting of hydroxyl and methoxy. 



10 

R^ and R* together with the nitrogen atom form a piperidinyl, moipholinyl, 
thiomorpholinyl ring, or a radical of the fonnula 



15 



N N 
in which 



represents hydrogen, formyl. straight-chain or branched acyl or 
alkoxycarhonyl having in each case up to 3 carbon atoms, 
or represents straight-chain or branched alkyl having up to 3 
caitKm atoms which is optionally mono- or disubstitulcd by 
identical or different substituents selected from the group 
consisting of hydroxy], carboxyl, straight-chain or branched 
alkoxy or alkoxycarbonyl having in each case up to 3 carbon 
atoms, or by groups of the fonnulae -(D)f,NR^V or 
-P(0)(0R'2)(0R'^, 



in which 




represents a number 0 or 1. 
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D represents a group of the fonnula -GO, 

and R^^ are identical or different and each represents 
hydrogen or methyl, 

R^' and R*^ arc identical or different and each represents 
hydrogen* methyl or ethyl, 

or 

r'^ represents cyclopentyl, 

and the heterocycles listed under R^ and R", which are fonned together 
with the nitrogen atom* are optionally mono- or disubstituted, 
optionally also geminally, by identical or different substituents 
selected from the group consisting of hydroxyl, formyl, caiboxyl, 
straight<hain or branched acyl or alkoxycaibonyl having in each case 
up to 3 carbon atoms, or groups of the formulae -P(0)(OR^(OR*') or 
-(CO)iNR*^R^^ 

in which 

R^ and R^^ are identical or different and each represents hydrogen, 
methyl or ethyl, 

j represents a number 0 or 1, 



and 
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R^** and are identical or different and each represents hydrogen or 
methyl 

and/or the heterocycles listed under and R*. which are formed 
together with the nitrogen atom, are optionally substituted by straight- 
chain or branched alkyi having up to 3 carbon atoms which is 
optionally mono- or disubstituted by identical or different substitucnts 
selected from the group consisting of hydroxyl, caiboxyl. or by a 
radical of the formula P(0)0R"0R^, 

in which 

R" and R** are identical or different and each represents hydrogen, 
methyl or ethyl, 

and/or the heterocycles listed under R^ and R^ which are formed 
together with the nitrogen atom, arc optionally substituted by 
pyrrolidinyl or piperidinyl attached via nitrogen, 

R^ represenu hydrogen, 

and 

R* represents ethoxy or jffopoxy, 

and their salts, hydrates, N-oxides and isomeric forms. 

2-Phenyl-substituted imidazotriazinones according to Claims 1 to 4 having the 
following structures: 



Structure 




Structure 





2-Phenyl.substituttd imidazotriazinones of the general fonnula (1) accoriing to 
Claim 1 for the treatment of disoideis. 
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7. Process for preparing 2-phenyi-substituted imidazotriazinones according to 
Claim 1, characterized in that 

initially compounds of the general fonnula (□) 



O r' O 



(") 



in which 



and are each as defined above 



and 



L represents straight-chain or branched alkyl having up to 4 carbon 
atoms. 

are converted with compounds of the general fonnula (HI) 




(III) 



in which 

R' and R^ are each as defined above. 
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in a two-step reaction in the systems cthanol and phosphonis oxytrichloride/ 
dichloroethane into the compounds of the geneial foimula m 




O pi 



(IV) 



in which 



R\ R^, and R* are each as defined above, 

which are reacted in a further step with chlorosulphonic acid to give the 
compounds of the general formula (V) 




<V) 



in which 

R*, R^ R^ and R* arc each as defined above, 
which are finally reacted with amines of the general formula (VI) 
HN^R' (VI) 



-314- 



in which 

and are each as defined above, 
5 in inert solvents. 

8. Pharmaceuticals which comprise at least one 2-phenyl -substituted 
imidazotriazinone according to Claim 1 and pharmacologically acceptable 
formulating agents. 

10 

9. Pharmaceuticals according to Claim 8 for the treatment of cardiovascular, 
cerebrovascular disorders and/or disorders of the urogenital tract. 

1 0. Pharmaceuticals according to Claim 9 for the treatment of erectile dysfunction. 

15 

11. The use of 2-phenyl-substituted imidazotriazinones according to Claim 1 for 
preparing pharmaceuticals. 

12. 2-Phenyl-substimted imidazotriazinones of the general formula 1, pharmaceutical 
20 preparations containing same, methods for their preparation and/or uses thereof 

substantially as herein described with reference to the Examples. 
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